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PREFACE. 



These Fisfirr Outlines of Bozaunr em not senir into tke world for 
tiia pnrpoao: of distmbing' the prestige wibieK jostfy attaches to the 
wzitiii^ of lindk^r^ Jbffj\»y "Bsr^pmif azuLothctt QdU>i»i»d 1)otaiua<^ 
The BMfritiief tlMse waSumB Borm will dupute, wikether aa winteiia 
qi moa^prapha or full treatnm; \nif m. one re^eet^ all- theso 
wxSaBgs aivMi defiduaat Aat few otuiknts haye: heeu able: to mas** 
tar eren. the xndiflnaite ef Bateay; alitt Vm^ to b^ooiDfii n^odenitely 
acqnaaiutecl with the ahsraeteristics of speide^ exDsspt en the coadi- 
tiooL of attendrng- lectmeB andt h&TiBg tiie en^rtfe to a hetaaical gar- 
den. This deficiency we have suppUed by very copio^8^ correct 
and highiy-finidied woodfint e&g^vings. Undei! the ancient exclu- 
sf» qnstfflm of book pobQcatiaiL the great, exp^ise attendwt cm the 
coDeoution of so many pictonal arrangemfinta would have rendered 
its ad^tion ixapossiUe. In this xespeety then, ^ny Fihst Outlines 
possess an imdoubted advantage ever every preceding treatise.. 
The student will be rendered nidependant of botanical gardens, 
which, though highly desirable whenever they can be commanded, 
are not so indispensable that the whole ecience of Botany must be 
abandoned by students who have not tlmt advantage. 

It remains now to say a few words relative to the general treat- 
ment of the subject we have followed. Firstly, care has been 
taken to indicate the broad natural classifications of the vegetable 
kingdom, without going further into details than is absolutely 
necessary for purposes of illustration. "Without minutely indi- 

82 * [BoTASir LJ ^ 
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PllEFACE. 

eating the miiior particulars in which authors of natural systems 
of Botany have differed amongst themselves, care has been taken 
to show that every natural classification of vegetables reposes on 
the same general basis, and accords harmoniously with chemistry 
and physiology ; whilst the ingenious artificial system of Linnaeus, 
however convenieni for times when so many vegetable species 
remained undiscovered, is at best an ingenious memoria technica, a 
grouping of vegetables in most incongruous communities, totally 
at variance with every scientific analogy. 

The reader will not fail to notice that the first half of our 
First Outlines does not contain so many detailed characteristics 
of families as the second. This pecidiarity has been adopted 
advisedly, under the impression that as soon as the student 'has 
mastered the outline of his subject, he will, without further 
difficulty than that already experienced, be enabled to enter upon 
its minuter details. Such, then, is an exposition of the author's 
views and intentions. It remains for the public to judge how 
far they have been carried out. 

Most of the technical terms are explained in the early part of 
the work, but if any occur without explanation, or the reader 
cannot remember meanings which have already been given, he 
will be relieved of all difficiilty by simply referring to the Glossary 
and Index at the end of the volume, where the explanatory por- 
tion is distinguished by the use of the dash, thus : " Acauliferous 
—without stalk.'* 

[As some portioa of the ensuing work has appeared in the '* Child's Eduoatob," 
a word of explanation may be necessary. The very &7oarable' reception given to the 
Le£B0K8 in Botany in that work suggested the issue of a more consecutiTe and com- 
prehensive series, a series which should include the whole of the original engravings, 
and be farther enriched with numerous additions. This suggestion having been followed 
by requests from respected correspondents, the result is, the appearance of the present 
work as one Volume of the "Educational Course."] 
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FIEST OUTLINES OF BOTANY. 



INTRODUCTION. 



T the outset we may as well state tliat by 
the term Botaky we mean the science 
which teaches all about plants; such 
as their form, their aspect, the numbei 
and structure of their flowers, their 
seeds, and, in short, all that in any 
way relates to them. The word botany 
is derived from the Greek, in which 
language poTcivrj {hotanS), signifies a 
plant. Our friends the Germans call 
the study pjlanzenlehre, plant-teaching ; 
and, in our opinion, they are quite 
right to find a name for this and many 
other sciences out of their own lan- 
guage. We English might with great 
propriety do the same on many occa- 
sions, but it is not the custom. 

Botany is a very interesting, no less 
than a very useful study, and it possesses over many others the advan- 
tage of being attended with no expense. 

Inasmuch as Botany is the science which teaches all about plants, the 
learner will agree that it is necessary to set out with precise notions as to 
'what a plant is. Nothing would appear to be more easy than this ; and 
^asy enough it is when we take extreme cases : thus, for instance, no one 
"would ever take an oak tree for an animal; or a horse or an elephant for 
a vegetable; but there are certain beings whose characteristics are so 
little marked, that philosophers are to this day not agreed as to the divi- 
sion of nature to which they ought to be referred ; in other cases again. 
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2 FIRST OUnjNES OF BOTANY. 

beings have b6en takeh out of one cladsiAcatioii and inserted under 
another ; this remark applies «to the sponge, which, altiiough it growa^ 
attached to rocks.under the sea,/ is now universally considered to be an. 
animal, or, more properly speaking, the skeleton of an animal, the soft 
portions of which have been dissolved away. 

The great Swedish naturalist Linn^, more frequently known by the 
Latin dencminatioii linnseiils^ ado^d the fdllowitig pitUy dd^^Uion of 
minerals, vegetables, and animals. 

" Minerals," he said, '* grow, plants grow and live, but animals grow, live, 
and feel." A very neatly turned expression this is, we must all allow, and 
the task would not be easy in few words to show wherein it is insufficient. 
Naturalists of the present day, however, do not consider it quite correct, 
and, what is more,, naturalists own that their ingenuity has been unable to 
find a distinction which is quite correct : however, the following is per- 
haps more nearly correct than any other. Animals are those living beings^ 
wMch derive their nutriment from an internal ca^ty (the stomach), and 
vegetables are those living beings which ali^efb t^ir xiutriment from 
without. 

§ 1. ON THE PilKCIPLES WHICH SBRTE tdif JTlttfi^ CLASSIFICATION 

OP PI.ANTS. 

Whatever may be the subject of our stuc^y it i9«(^Afv to be classified ; 
ckssification bemg the very key-stone of oli«t, xiri^(oi!i H^l^aii o^ idetts 
become obscure and confused : therefore ii itf tllst ef€tk ^^ kdMft botani- 
cal amongst us, when speaking of vegetables^ tnAke ttfottf^U sofi of cImsU 
fici^tion for ourselvesy usually dividing them into herbK, plients, bodies, or 
shrubs, and trees. And, for man^ common purposes this rough and 
ready distinction is sufficient, but it is not very oosrect, and therefore will 
not answer the purposes of a botanist. 

To prove that the distinction is not correct, we will mention two cases 
in point, and we are sure the learner will abcede to the justice of the 
remark ; what would the reader term a myrtle aiSl he sees it growing in 
our climate ? A poor tiny thing scarcely bigger than a geranium, he 
would not term a tree, he would call it a shrub or a bush ; nevertheless, 
this very same species of myrtle assumes under the more genial sun Ox 
southern Europe and northern Africa, the dimensions of a goodly tree. 
Again, what would the reader term the mignionette ? A plant of course ; 
yet in northern Africa, along the Barbary coast, its stem becomes woody, 
and it assumes the aspect of a bush or shrub at least. 

When the true relations subsisting between vegetables are well con* 
sidered, we shall find that the mere size of a vegetable has nothing to 
do with its real nature : — thus the sugar cane, which groys to the eleva- 
tion of fifteen or sixteen feet, is still, to all intents and purposes a grass ;. 
as in like manner is the bamboo, which assumes the dimensions of a tree* 
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FIKST OUTJJJQBS OF pOX^JsHT. 3 

Then, again, the lily tribe,— does not the very sound of the word lily 
cause ideas to arise of some delicate herb-like growth, surmounted with 
drooping flowers ? Of this kind are the lilies which grow in our climate; 
but all lilies >are not t^us. The great dri^gon tree, as it is called, is still a 
lily; and as though Nature desired to confound our prejudices by one 
bold master««tioke, these dragon trees are Amongst the largest, and the 
oldest, if not the very largest and very oldeat, of known trees. The 
great dragon tree of Orotava, in the isjand of Teneriffe, a drawing of 
whkt we give on the following page, is of such dimensions that ten 
fuU-grown men, joining hand to hand, are scarcely sufficient to encircle its 
bgse. It is now about four hundred years ago since the island of Teneriffe 
veas firat discovered. The great dragon tree of Orotava was then, as it is 
now, the twin wonder of that jjiimAj -dividing its interest with that of the 
ali^ndous peak. PisctAlse accoMiQ^ kfi^ be^ JiMRlded down to us of its 
m^; from a oMtftferadiiwi of -w^bkich jkt j^t^^^^m^^ 4hat the monster has 
inoreaaed ba«t ^^m^ M^ m Simmmwfi Sm&Q llhat .time; a probability 
wjbich is latffi fHi:!tiit^ !«<wifewed by li^^mfm^^mB «iaAe ^a young dragon 
'M»eg, Ibe ^pa«vsUii 4^f wi^eh is i^ismfMsii^ siiOf^. Wk^t ff»sxd, what 
atopeBAMiiB#i^fllgJKl$U<J^ ,acQP9!temi(iMslw<Q^l<;U^ When 

4iii tiKP m$mf^rfyttt .bc^ :to j^adsv*? |j;o«ri9Mt9pr thott«i9d yawrs have 
if(fflftft<!W«iffSi^«w»i»ftr,ii^^ W,eArej|EniA$^.«pkeQulai1^<Nat^^ 

P)0liptfb%KtiwsiC&/«^^ i^ m^^^'^tmiii^fi^ka^ 'to iibe most 

re»s o« i iM e /evjifi«i^fftfj|Ach.<)fi^«be#dd^e^ this 0m^ (4eft9«^ ^ee h^m to 
grow l(mg, ^^msf imf^, *«feKe the <am&f>n^mm, Y^t ikifiimm^ierii^ a 
lily! 

ySke .student wi|l i^dm^ 'Obat tsu^p^^Sigiag ^m jffM^s remarks to be 
ccflBifi^t, our ordinary «kPfii^^ coiH>«n(Wg'liie iSimilQ^^s or dissimilarities 
of ^f^etables, in othc^ ^w^qkAs their ififfiMkces, and;as a consequence their 
<dassifbatiQn, are very iMpw^c^t. Jlfi^t 'less incorsect :are some of our ccm- 
mon iidei(s regarding the4m(&c^iti«s im^ ^^similftcities, or the aUiances^ of 
Hke parts of which vegettfUt^ i«e composed. For example, do we not 
icommcmly speak of onions ^ftftfl pcilwtftes as^oots ? yet they are not roots, 
jBor are they similar, far lessii^l^iitic^l, in character. The onion is jsl bulb, 
or underground bud, and ifee ^^tdito is a tuber or knotty excxespenoe 
^evi^ped underground, %^ «ftddb the roots and stems of the pota^ 
jjiant respectively spring. ^fWS^^we Upiey not ro^rts? the learner may ^. 
*^e reason why will appear 'i^ imd 'by ; , to ep^jpOain these reasons is m. 
' <>bject, and oue of the main<0bft«cte,,of Botany. W^emmAy cite the example 
^ow^br tbe pairpose of miAiiiGig toown in a striking ^n««ner the incorrect- 
Mis <^*msiiiy Actions m^m^^m tbe hal»t of entertfooing. 

J ft gA b «Ap«i^M^i(i <flxam^lianguage term the steaw^b^iTy m^ the 
fig, iMtO"^ ^9S$d:4Mri&c»r^^fnnt. 

Not a fruit ! the yoimg botanist €»Qlwa»^4o^«i|^ tll«t -eat them ? Well, 
•urely, our young reader mwM «at Umlt ^e term fruit to something 
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FIRST OUTLINES OF BOTANY. D 

which grows on a vegetable, and which is good to eat. We think he will 
admit that the bunches of apples, as they are called, which grow on potato 
stems, are the fruits of the potato plant ; yet potato apples |u:e not good to 
eat. He will admit that the bunches which grow on ash trees are 
the fruits of those trees, yet they are not good to eat ; finally, not to mul- 
tiply examples unnecessarily, he will admit that acorns are the &uits of 
the oak tree : — and although our ancestors, the ancient Britons, are known 
to have eaten them, yet all we can say upon that point is, that one pities 
the bad taste or the hard fortune, as the case may be, of our fore- 
fathers. 

If strawberries, then, and figs are not fruits, what are they ? Why the 
fig is to all intents and purposes a compound flower, as much as the dan- 
delion is a compoimd "flower ; and a strawberry is something like a fig 
turned inside out ; but the learner shall judge for himself. 

The strawberry plant bears, as we all know, a very evident, a very 
pretty flower ; the petals or flower-leaves of which dropping ofi*, we ulti- 
mately get something which is good to eat, and which we term the straw- 
berry fruit. 

Why, then, is it not a fruit ? We will see. If it be a fruit, it should 
contain seeds ; but on cutting it open we cannot find any. Here, then, the 
learner would be puzzled if Botany did not come to his aid. General prin- 
ciples have to be appealed to, and the appeal will not be made in vain. 

Whilst conjecturing within ourselves the botanical nature of the 
strawberry, and trying to find out the freak which nature has been playing 
in order to lead us astray, we all at once bethink ourselves of the little 
hard protuberances on the outside of the strawberry ; what are they ? — of 
what do they consist ? — what is their function ? 

A learner, if he had not been rendered cautious by previous experience, 
might all at once arrive at the conclusion that the strawberry is a fruit 
turned inside out, having consequently its seeds externally ; and amaz- 
ingly like seeds do these little protuberances appear. They are not seeds 
nevertheless : they are fruits, the real strawberry fruits ; but so little 
adapted for eating are they, that the lover of strawberries wishes them 
very far away. Then what is the edible portion of the strawberry ? Botany 
answers this question satisfactorily and makes all clear. It is the juicy 
torus of the plant. The reader gains little knowledge from this remark 
beyond the knowledge of an, at present, unL*eaning name : and as we do 
not intend that any names in this little book shall be unmeaning, we will 
proceed to explain what a torus is. 

Torus, then, is the Latin word for hed^ and signifies that portion of 
certain flowers upon which the flower itself reposes or grows. Take, for 
example, the marigold, and strip off all its floral parts ; there will then 
remain underneath a flat fleshy expansion, called the torus. In the 
case of the marigold the torus is flat ; but the reader may easily con- 
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6 'KKSr ODTLINBS OOP BOIAXTY. 

ceive tliat ifc might hare been^ronind or upproaching to rotundity, in tiw 
marigold it is leatliery and nauseous, but ^e reader will as vaaily canome 

that it might hsw been flssby and 
deliciouH, w indeed we^find it to be 
in the strawberry. Analysed (thuf, 
two find a mnihudty between .the 
strawberry and tthe marigold that 
the non-botanical reader would harwe 
little 'suspected. Nor is the simi- 
larity forced ; it is quite natural, 4Uid 
losesnothing by the fuilest.inyestiga- 
tion which the learner :can<d0vote to 
1. Torus of the Marig61d. it. ThuB, 'we 'dareeqy, theTeader ihas 

watched the progress of amaiigold 
to maturity; has noticed the flowers blown away, one ^by one,. and 
nothing but the -stem, the torus, and the little seed4ike things imbedded 
upon the torus remain. These little things, like the hard excrescences 
on the strawberry, look so much like seeds, that they might be taken for 
such. However, we axe never to assimie because a thing is small that 
it is imperfect. If these 80«>called- seeds be dissected and examined, they 
will be found to be real fruits, as i much as the apple or the pear, and 
so contain seeds internally. 

And now for our other example, 
theflg. What isthefig? Nota fruit 
certainly, although the fireak of nature 
here, if we may without disrespect 
use sucha term, is different from those 
which ^havB (come under our notice 
hitherto. Let us<cut.open afig ; what 
then do we see ? Why little things 
very similar in appearance to flo^vers, 
at the base of each of which there 
is a hard nut-lUce thing which cracks 
2. Longitudinal section of a Fig. between the teeth. Flowers indeed 

they. are, and the nut^ike things are 
fruits, the edible portion of the fig being a torus ; so that if we assume 
the strawberry to have had a flat torus instead of a knob-like one, anii 
that the flat torus had bf-en turned outside in, in such a manner as to 
form a bottle with a very narrow mouth, we should have had a result very 
much resembling a fig. 

Even the delicious pine^apple can hardly be:tenned a fruit. Each pine- 
apple- certainly contams many fruits, one correspondrng with each lozenge- 
.llke.Tnarkmg.; but the main bulkrof the pine^apple, that which «we find 4bo 
-delicious to. eat, is only on assemblage of juicy ffructa, as 'botanists taOI 
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oimjiias OF sQEuanc. 7 

tiwBi, the «sa»t cowiterpartctf lihose little seiQe% wkid^ when ti0h% 
•comprvHsed ^tog^er, form ihe cup of :^e ^aooin. 

Wte 9cm Bme, then, that isuffieknt has heen stated to make apparent 
to air^uier the neeessity of ahandoiiizig tmany oommon noUosis he maj 
hare ^eviaasly entertaiiieid m lekdion to the similaidties and diaskiulaci- 
:tis8 jof regetahles, imd the parts of whidi they aro made up. 

§ 2. OK THK SCIEKTinC CLASSIFICATION OP TEGETABLBfi. 

Hie ohserfCT "Whe taxkes a survey of the Taxious anemhers x>f :the 
vegetable world, becomes oogniaant of at least one prominent diatinetHm 
between them. He soon perceives that, whilst certain YCtgetabks hum 
flowers, 'others have not ; or, perhaps, more corfectly speaking, if the 
-second division really possess flowers, they aare impeioeptH^ 

l%iB distinction was ^rst laid hold ctf as a basis id classifloatiffli by 'Gso 
celebrated Linnsens, and to this extent the elasBification adopted by ihat 
great philosopher was strictly natural ; beyond -this, however, it was 
altogether "artificial, as we shall find hereafter. 

Now, taking advantage of this distinction, the great Swedish nattt- 
Talist termed the evident flowering vegetables ^htenogamous^ (from the 
-Greek work ^awSfiai {phatnomai\ I appear ; or, phnnerogamoux, from the 
Greek word (pavtpSs {phaneroB)^ evident ; and he designated the non- 
flowering, or more correctly speaking the non^evidently-flowering plants, 
by the word ciyptogaimcy ^m the Grecfk word k^vkto^ (krtipiosr), eon- 
cealed. The further ckssifictttion of Linnaeus was artificial, as we harv© 
already stated. The nature of this clasBificatdcai iw» cannot study with 
jadvantage just yet. Hereafter we shall proceed to explain the principles 
on which it was based, but this litlle book will not adopt the artificial sys- 
tem of Linneeus as a basis for teaching the science. In ^oint of fact, tiie 
Linnean system may now be considered as obsolete. In making this 
division of plants into evident-lowering and non-^evident flowering, or 
phsenogamous and xjryptogamic, the learner must talce caare not to fall 
into mistakes. He must greatly expand his common motions of a flower, 
and not restrict the appellation to those pretty floral ornaments which 
become objects of attraction, and of which bouquets are made. On the 
contrary, he must admit to the right of being regarded as a flower any 
floral part, however small, even though a lens should prove necessary for 
the discovery. Thus, in common language, we do not usually speak of 
the oak, and the ash, and the beech, elm, &c., as being flower-Jbearing 
trees ; they are, nevertheless ; and consequently belong to the first grand 
division of evtcient-Jlower-bearmg, or phaenogamous or phanerogiamous 
plants. In point 'df fact, tho learner may remember as a rule, to which 
there are no exceptions, that every meniber of the vegetable world which 
bears a fruit, and con)j^equently seeds, belongs to the phanerogamoui 
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diTision. By following the indications <lf this rule, we restrict the crypto^ 
gamio, or non-evident-flowering plants, to the seemingly narrow limits 
of ferns, mushrooms, mosses, and a few others, all of which are devoid 
of seeds, properly so called, but are furnished with a substitute for seeds, 
termed eporuUa or spores, Sporules, then, the learner may remember, are, 
so to speak, the seeds of flowerless and therefore seedless plants. We admit 
the latter term to be a broad Hibemianism, a flat contradiction, but if 
it teach the reader to remember a fact, our end will be gained. Botany 
contains a great many hard, but useful terms ; they will spring up in our 
path often enough, therefore let us shoot them flying when we have a 
chance, and fix them on some sort of memory-peg, even although the 
latter may be a joke. , 

If the reader wishes to ascertain what these sporules are like, let him 
take the leaf of a fern — which, by the way, is no leaf at all, but a frond 
(wewillexplain the meaning of this term by and by) — let him turn the 
lower surface of the frond uppermost, and there will be seen many rows 
of dark stripes. These are termed sporidia, and they contain the sporules 
of the plant, which sporules therefore may be got by opening the 
sporidia. Sporules, when regarded by the naked eye, look almost like- 
dust ; when examined imder a microscope, however, their outline can be 
easily recognised. The difference between a sporidium (singular of 
sporidia) and a real seed may be thus explained. A seed has only one 
.part (the embryo or germ) from which the young plant can spring; 
whereas a sponde does not refuse to sprout from any side which may 
present itself to the necessary conditions of earth and moisture. ' 

Although the sponiles are thus easily discoverable in the fern tribe, yet 
the young botanical student must not expect to find them thus readily in 
other members of the cryptogamic tribe, in various members of which 
not only does their position vary, but their presence is totally undis- 
coverable. 

Ferns are the very highest and best developed of all cryptogamic 
plants. In England, and other European coimtries, they are compara- 
tively small, but in certain tropical countries they assume the dimensions 
of considerable trees. 

% 

§ 3. 017 THE OEGANS OP VEGETABLES. 

Vegetable organs admit of the very natural division into those intended 
for nutriment and growth, and those intended for propagation. Hence 
we may speak of them as nutritive and reproductive organs. Nutritive 
organs consist of leaves, stems, branches, roots, and various appendages 
to all of these, hereafter to be described ; whilst the reproductive organs 
of vegetables are flowers and their appendages. 

The Root — ^We have already seen that it does not suffice to constitute 
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a root that the portion of the vegetable treated of be underground. 
Thus, for example, the potato is not a root but a tuber ; an onion is 
not a root but a htib (p. ^). 

A root may be od«^ed ^as a fiUunaa^ous offset feom tibe d««ii£nding 
axis of the^hmt, HiflRBring from the M^m itself in certain t:dlatia«9 of a 
botanical wtipudsmsif and «aeh filamtnt ending in a «oft absoriieat tufi; 
denomioKted thie «|>Qngiole, ike fus^iiQn of which (^QBmi» ifx absoibing 
moisture, «iid teoBftsijing it ij^to iske structure of the plant. Hevioe 'the 
chief aad pnaAaxy ute of the ro«t is that of nutrition ; but it- aUo »WFes 
as a mkdtma of enabling Ite plant to take firm hold of the teafth in wMch 
it gnNKS. W/e append diSNKings #f variaus roots (figs. ^, 4, 6, asd <6). 

JniaostAMies, the jMct «i 'Vrhici^ the.tftem ends and the noot imtfifo^s 
is wieU defixted. Jt ts deiiMMMited the coUar. Althougli ikfi j^MMMod 
chamcteri«ttc^ the root is to aeitik^e ground, m the chaxibct^ialfe «f tbe 
atem k to «eek the air, neyertiMeas «lmMrfrequently assume a tm Aa m jf to 
heioome jsoots, and roots to become jiwtts. A yery remarkable emnfi^ of 
iheiozaDMnrteidency is fornishjad iby^ jwigwn tree (p. 9), or Jkms^£^io9a, 
« satzre of India. This -it»ee has « ««iaMHbLiMiri£S^cy to fthoi^t 4Qm& jpro- 
^osj^ations froon ijas jrtem, whkih, iMaa^-m^ioms^^i^ |gRWio<d wiA-ML 
arboBBT'-IiJKe igsowriflh of most faaa^iaaticappeaiMMie. IBie oijpf^gi^imtiency is 
iseo«(g&»able in ttertaiai vadeties of the elm, mbkb shoot up i^w^uts £caWL 
iiie root over kr^ tracts of ground in the wi&sii^ijf dai^»iatiye .truMk» 
TefyanuGh to the ;aaaft6Kyance of the fanmer, wdose ImA iis:^us .oonaidior. 
A^y ^bonaged. AJtiaoa;^ tttke ^aaaential characteristic €Sf ^ «tetti is jto 
aaoeiadinto the tdr, yet (Oficteaia^rms of«i»apa in some vegetables .Q«Mit 
iiiide3t!gxaimd ; of this Jund ^are ;ginger, and the -so-^jcwiiled orrifsax>ot. :JStif»i08 
of this kiftd axe Isnown in Batony iby tifte qpdtofan >c(f ■fi damm (^. 7). 




8. Badisli. Spindle- 4. Pasture giMS. I^rous $. IDropwort. 

shaped root. root. Knotty root. 
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XJfStL&Wy the fot(t is atttaciecH by the collar to an aacwidlug atfem, froin 
which latter proceed the leures ; in certain plants, howerer, for instance, 
the primrose, there is no ascending stem, but an horizontal, tmder- 



6. Dahlia. Tubevoot root. 



7. Hhicomo aad fOot-leaTot of tho FriKroie. 



gTdimd oiie (the rhizome) takes its place, and ^m this the leares imme«^ 
diately grow; stich leates- are then termed "radical," that is to say, 
]^ceeding from tiie root, and the plant itself is said to be acanliferoiis ; 
ftom the Greek prirative d, without, and the Ladn word *' caulis,'' a stem. 




8 Stoloniferou» root of the Stra;^bttrry. 

Sometimes the root is said to be " stoloniferous," that is to say, stole- 
bearing, which expression requires the previous explanation of the word 
siole. A stole, then, is a little stem which springs from the axilla (literally 
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arm-pit) or point at which the leaves spring £rom the stem. The straw- 
berry (fig. 8) affords a common and well marked illustration of this kind 
of root. 

A bulb is an underground bud, 
from the upper part of which the 
stem arises, and from the lower part 
of which the root descends (fig. 9.) 
An onion furnishes us with a very 
familiar example. 

Tubers or tubercules are expan- 
sions of underground stems, usually 
containing much fecular or starchy 
matter, and studded with eyes or 

buds. The potato furnishes us with 
9. Vertical section of a bulb. /» n* ^ t j. \. 

• a Tery famuiar example of a tuber. 

27ie Stem may be either annual, biennial, or perennial. It Is termed 
annual when it becomes developed in the spring and dies before the 
winter, as, for instance, is the case with wheat ;— ^biennial, when it lives 
two years ; of this kind is the carrot, which during the first year only 
produces leaves, and having lived two years flowers and dies. Perennial 
stems are those which live many years, as is the case with trees in gene- 
ral. As regards their hardness, trimks or stems are usually divided 
into herbaceous, subligneous, and ligneous. Herbaceous stems are 
those in which woody fibre is almost altogether absent, and which are 
therefore soft and juicy ; of this kind is the stem of parsley, hemlock, &c. 
Subligneous stems are those in which woody fibre although present does 
not exist in the smaller shoots ; of this kind are sage and rue, the bases 
of the stems of which are hard and woody, and therefore continue for 
many years, whereas the smaller branches and their extremities annually 
perish, and as often become renewed. 

Shrubs are ligneous plants, the stems of which throw off an under- 
growth of stems and fiowers at their base, and which never attain any 
considerable dimensions. Of this kind, for example, are rose trees. 

§ 4. STBUCTUSE OF THE SIEIC OF VEGETABLES. 

This is a very important point, and helps to furnish us with a 
means of dividing plants, at least flowering plants, into two primary 
groups or divisions. Let us consider that which takes place during the 
growth of an oak from the acorn. The acorn on being planted in 
the groimd, sends down its root, and sends up its stem. At first this 
stem is a little tiny thing of very inconsiderable diameter ; year by year, 
however, it grows, \mtil at length a gigantic tree results. If we now cut 
this tree across and examine the structure of its section, we shall recog- 
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nise the following appearances. In the first place, commencing our 
examination from without, we shall find the bark, or cortex^ separable 
into two distinct layers, the outer of which is termed cuticle or epidermis^ 
and the inner one the liber^ so called because the ancients occasionally 
employed this portion of the bark as a substitute for paper in the making 
of books — liber being the Latin for book. Passing onwards, we observe 
the woody fibre and its central pith. Th^ woody fibre itself is evidently 
of two kinds, or at least is so put together that wood of two degrees of 
hardness results. The external portion of wood is the softer, and termed by 
botanists albumum ; the internal is the harder, and termed by botanists du^ 
ramen, although carpenters denominate it heart-wood. Lastly, in the 
centre comes the pith or medulla, Kegarding this section a little more at- 
tentively, we shall observe passing from the pith to the bark, and establish- 
ing a connexion between the two, a series of white rays, termed by the 
botanist medullary rays, and by the carpenter silver-grain. We shall 
also observe that the section displays a series of ring-like forms concen- 
tric one within the other. These are a very important characteristic. 
They not only prove that the trunk in question was generated by con- 
tinued depositions of woody matter around a central line, or, in other 
words, of an outside deposition, but they enable us in many cases actually . 
to read off the age of any particular tree — ^the thickness corresponding 
with one ring being indicative of one year's growth. Liasmuch as the 
formation of an oak tree is thus demonstrated to be the consequence of a 
deposition of successive layers of woody fibres externally or without— 
it is said to be like all others subjected to the same kind of growth, 
an exogenous plant — from two Greek words, l^w {exo), without, and 
yiw&ia {gennao), I generate. 

The appended diagram represents the internal structure of an exo- 
genous stem. 

It is true that the peculiar disposi- 
tion of rings thus spoken of cannot 
always be recognised. For example, 
as a rule, trees which grow in hot 
climates are checked so little in their 
progress, the winter to which they 
are exposed being so short, that 
their course of growth is scarcely 
interfered with by any impediment. 
Under these circimistances, there is 
scarcely any winter pause sufficient 
to create a line of depiarcation be- 
tween ring and ring ; the progress of deposition goes continuously on. 
However, the manner of deposition is not the less external because we 
eannot see thie rings. 




10. Horizontal section of an exogen. 
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Yery diffeveost from, ihif metliod of ineieftse is thai b j which another 
grand divisiefii of plants augments in aize. For an example we must no^ 
longer hare reeovrse to a sectiont of one of oar temperate planta, but 
must/ appeal to the larger tropical productions c^ tkLs kind. If we cut. 
& pi€ce of bamboo^ cft cane (with which most boys are fasoiliar), horizon- 
tally, we shall find a very different kind of structure to that which we 
recognised in the oak. There will be no longer seen any real bark» nor 
any pith, and the conceiitric rays will be also absent, but the tisaue/of 
which' the stem is made up may be compared to long strings ai. woody 
fibre tightly pocked together. These concentric rings^ in point of fact^ 
could not ha^e existed ; inasmuch as a cane does not grow by depoaitiQa 
of woody matter externally, but internally, orv more properly speakingy. 
upwards. A yoimg cane is jost as big Bound as an old cane, the only 
difference between them conusting in the matters of hardness and of 
length. Hence, bamboos, and all regetables which grow by this kind of 
increment, are termed endogtnmu^ from two Greek words Mov {endon),, 
tof^Ait», and yivv^ (jffmnaa), I generate. The laxgest specimen of en* 
dogenous growth is tonished by palm trees — ^those magnificent denr-> 
zens of tropical forestr to whfbh we are so much indebted for dates,, 
cocoa-nuts, pabn^-oil, vegetable wax, and n'umerous other products. 
Appended wUl be found a representation of the faction of a pakn tree, in. 
which the peculiarities of endogenous structure axe very well develop^ 

All tiie endogenous pf oductions ol 
temperate climes are smtall^ though 
very important. In proof of the 
latter assertion it may suffice ta 
mention the grasses ; not only those 
dwarf species which carpet our 
lawns and our fields with green, but 
wheat, barley, oats, rice, maize, all. 
of which are grasses, botanically 
11. Horizontal section of an endogen. considered, notwithstanding their 

dimensions. Indeed, size has little 
to do with the definition of a grass ; for if we proceed to tro- 
pical climes, we shall there find grasses of still more gigantic 
dimensions. Thus the sugar cane, which grows to the elevation of 
fifteen or sixteen feet, is a grass, as in like manner is the still taller 
cane, out of the stem of which, when split, we make chair-bottoms, 
baskets, window-blinds, &c., and which, when simply cut into convenient 
lengths, is also useful for other purposes ; one of which will, perhaps, 
occur to the reader 

The reader will not fail to remember that we, a few pages back, divided 
vegetables into phcenogamous and cryptogamic (we are sure we need not re- 
peat the meaning of these terms). We may now carry our natural classifica- 
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tion still further, and say that phoenogamous plants admit of division into 
exogenous and endogenous ones. This division is quite natural, even 
if we have regard merely to the structure of the stem ; hut the agreement 
is much wider than this, and recognisable by other analogies, as we shall 
presently see, when we come to consider the nature and pecuHarities of 
leaves and seeds. 

§ 5. CONCERNING LEATES AND THEIR USES. 

There are two methods of teaching the nature of a thing ; one is by 
definition, the other by example. Of these the latter is usually the more 
easy, but the former is the more precise. Accordingly, then, we shall com- 
mence by stating that in botanical language a leaf admits of definition 
as '* a thin flattened expansion of epidermis, containing between its two 
layers vascular and cellular tissue, nerves, and veins, and performing the 
functions of exhalation and respiration." Such is the botanical defini* 
tion of a leaf. Probably the learner may not understand this definition 
just yet, but a little contemplation will enable him to do so. With the 
object of enabling him to understand the definition, suppose we go 
through its clauses one by one. Firstly, then, a thin flattened expansion 
of epidermis^ we assume to be a self-evident expression. The epidermis 
(in-t^cpfitc) means, as we have already stated, the outside bark — at least, 
this is its botanical acceptation. Literally, the Greek word ImStpfiie 
means skin, and is also applied to indicate that portion of the animal 
skin which readily peels ofi*, which rises under the action of a blister, 
and which, when thickened and hardened, constitutes those troublesome 
pests, corns. As regards the epidermis of vegetables, it may readily be 
seen in the birch tree, from which it peels off" in long strips. Well, a 
leaf, then, consists of two layers of this epidermis, one above and the 
other below, enclosing vascular and cellular tissue, the meaning of which 
terms we have now to explain to the reader. By vascular tissue 
is meant those little pipes or tubes which run through vegetables, just 
like arteries and veins through animal bodies, and which serve the pur- 
pose of conveying juices from one part of a plant to another. In plants, 
these pipes or tubes are so exceedingly small that their tubular character 
is only recognisable by the aid of a microscope or powerful lens, but 
their presence may be recognised by the naked eye. Thus, for example, 
we have little doubt that most readers of this work have noticed that, 
on breaking across a portion of succulent vegetable stem, such, for in- 
stance, as a piece of pie-rhubarl, that the two portions do not always 
break clean off, but one part remains attached to the other by certain 
little fibrils. Now, these fibrils are vascular, that is to say, they are 
tubes, and tubes of various kinds, admitting of distinction amongst them- 
selves. These distinctions we shall not enter upon here further thaa 

33 * [BorAVT&] 
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stating in general terms that, wliii^ some of the tubes are straignt, others 
are twisted or spiral, like the perforator of a corkscrew ; whence arises 
the term spiral vessels, which botanists have applied to them. Figs. 12, 
13, 14, and 15, are magnified representations of the most remarkable 
kinds of vessels contained in vegetables ; the spiral vessels of' which wo 
have been treating will easily be recognised by their peculicur appearance. 




12. Dotted Teasels 
of the Clematis. 



1,8. Dotted yeesels 
of the Mdoa. 



14. Spiral yeisels 
<^tii«Melim. 



15. Latieifbrous or jtiice-bear- 
isg vesseli of the CalMidiB*. 



OeHular tissue is, as its name indicates, an assemblage of little cells, the 
l^aftuioJl form, of which is sphearoidal or oval (fig. 1 6)» but more frequently this 
lonn is modified from vojious cau^Sn usually the muti^jgd pressure of cells 
«g;aio6t each other. Thus the pith of trees, a portion which is made up 
9f celli^ar tijsaue, if examined undei the microscope, will be found to be 





18. Stelliform cells. 



16. Ovoid cell. 17. Angular cella. 

composed of c^s having the form of honeycomb cells, timt is to say, 
baxagonal (fig. 17). 

This last drawing represents the appearance of a thin segment of 
elder pith when submitted to microscopic examination. Occasionally the 
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cells of eeHnlar tiasue assume a star-like or stellate foniL» as, for example, 
is tke case in a ooiamoxi bean, of which oux dia^am (fig. 18) represents a 
section as seen wken examined under the field of a microscope. Usually 
these Tegetable oeUs are so very small that a microscope, or, at least, a 
powerful lens, is necessaiy for observing thenu In certain vegetables, 
however, they assnune sueh dimensions as to admit of being readily seen 
by the naked eye. For an example the reader may refer to an orange, 
especially an orange somewhat late in the season. If the fruit be cut, or, 
still better, pulled asunder, the cells will be readily apparent. Still more 
readily do they admit of being observed in that large species of the 
orange tribe to whick thd name shaddock,, or forbidden fruit, is ordinarily 
given. 

We must now inform th^ reader that not only do the cells of this cellular 
tissue admit of being altered in form, but occasionally they give rise to 
parts in the vegetalsde (nrgamsation which would not be suspected to con- 
sist (^ cells. The cutiek of which we have spoken is nothing more than a 
layer of cells firmly adherent ; and the medullary rays, or silver grain, of 
exogenous stems, the appearance of which has been already described,, is 
nothing more nor less than closely compressed cellular tissue. 

We commenced by describing a kaf^but observations have been so often^ 
directed to matters collateral to the subject that the description appears 
somewhat rambMng. Nevertheless, it cannot be helped. In Botany, 
above all other sciences* there occur many carious names. They must 
be lesflrnt, and the best way to teach them is to describe them as they 
occur. 

A leaf, then, we repeat, is au extenaioa of two flat surfaces of cuticle 
enclosing nerves and veins, vascular and cellular tissue. All these terms 
have been pretty well explained. We may add, however, that when cellular 
tissue exists, confusedly thrown together, as it does in the substance of a 
leaf, or as it appears in the orange, then such cellular tissue is denominated 
parenchyma, from the Gxeek word Tapkrx^l*^* cin^thing poured out. 

Before we quite finish with our remarks relative to the substances which 
enter into leaves, it is necessary to obserTe that the green colouring, 
nu^iter of leaves is termed by botanists and by chemists chlorophyll. 
from the two Greek words, xX«poc {chloros), yellowish green, and ^vXKov 
{phidlou)y a leaf. Thia chlorophyl is subject to become sienna red in 
autumn, as we all know, but the cause of this alteration has not yet been 
explained. 

§ 6. LEAVES COITSIDEBED AS TO THEIK FITNCTIONS. 

AMi»agh leaves have a great variety of uses, yet the principal is that 
of respiration or breathings In this manner they become the representa- 
tives of lungs in animal behig^. But though plants breathe, the vege- 
table fimetioa of resfiixAtion in them is not to be considered as similar to ^ 
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that function in animals. On the contrary, it is directly the reverse, the 
Tery gas which animals expel from their lungs as useless or. injurious, 
plants receive through the medium of their leaves, take out of it that 
which IS suitable to their wants, then exhale the portion which is refuse 
to them, but which is necessary to the existence of animals. What a 
train of reflections does the contemplation of this beautiful provision call 
forth ! Not only are vegetables useful in supplying us with food and 
timber, not only do they beautify the landscape with theii waving 
branches and picturesque forms, but they are absolutely necessary to the 
existence of animal life as a means of purifying the atmosphere ! 

The breathing function of leaves is far too important to admit of being 
lightly passed over with these few remarks, yet a difficulty occurs in pur- 
suing it further, inasmuch as to understand the precise theory of vegetable 
respiration the reader must be acquainted with certain facts in chemistry. 
Some readers, doubtless, are acquainted with these chemical facts, others 
,are not ; consequently, the best plan will be to present a slight outline of 
these facts at once. 

To begin, then : did the reader ever set fire to a bit of stick or a little 
charcoal ? No doubt he has. What does the reader think becomes of 
this stick or charcoal ? Is it lost, destroyed ? Oh no, there is no such 
thing as destruction in all nature ; substances, even when they appear to 
be destroyed, only change their form. What, then, becomes of a piece of 
•stick or a piece of charcoal when we burn either- in the fiie? Now, 
wiienever philosophers desire to study the conditions of an experiment, 
and the choice of more than one set of conditions stands before them, 
they very properly take the simplest. We have here two sets of condi-' 
tions ; the burning of a stick is one, the burning of a piece of charcoal is 
the other. The latter being the simpler of the two, we will take it, 
4Lnd use it for our purposes; moreover, we will assume the charcoal 
employed to be absolutely pure. We bum, then, an absolutely pure bit 
of charcoal in atmospheric air, and it totally disappears ; nothing re- 
mains ; not the smallest trace of ashes ; all is gone. What, then, has 
become of the charcoal ? This is not a chemical book, therefore we have 
not space to go into the matter in all its chemical relations. We must, 
therefore, content ourselves by saying that the charcoal, by burning, is 
converted into a gas termed the carbonic add gas. This carbonic acid 
gas is quite invisible, therefore one might look for it in vain ; but it 
has a smell and a taste, therefore we might be conscious of its existence, 
even though we had no means of catching it. But we have such means. 
If this gas comes in contact with lime, or potash, or soda, either of these 
-substances lays hold of it, combines with it, or, if we may be pardoned the 
expression, licks it up. Therefore, by setting a little quicklime in places 
where carbonic acid gas exists, we may catch it just as readily as we can 
€atch a mouse in a trap ; — aye, more readilyi because a mouse may at 
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least choose whether he go into the trap or stay out of it ; but the 
carbonic acid gas has no such choice ; if it comes in contact with the trap 
of lime, in it must go without fail. Now, what we want to come at is this. 
Although a piece of charcoal when burnt goes away in an ilivisible 
form, it nevertheless only makes a new acquaintance and puts on a mask. 
We can catch it, can unmask it, and get the charcoal out of it once 
more. 

Carbonic acid gas is a poison, as, we dare say, most of our readers^ 
know ; hence the danger of sitting near a pan of burning charcoal. 

Proceeding with our chemical remarks, we must now go on to say that 
combustion is far from being the only source of carbonic acid gas ; thus 
it is given off during fermentation, is given off from effervescent wines, 
such as chamragne and sparkling moselle, is given off from ginger beer 
and soda water, and, what is far more to our purpose, is given off from the 
lungs of animals by the act of respiration. Indeed, the functions of 
animal digestion and respiration taken together may be considered as a 
sort of combustion, and are actually termed combustion by some authors.. 
The similarity is indeed striking, as a little contemplation will serve to 
demonstrate. Thus, if we throw a lump of coal into a fireplace, heat is 
given out, and gaseous matter (chiefly carbonic acid) escapes. If w-e 
swallow a morsel of food, it is digested, heat is given out, and carbonio 
acid escapes. In the former case carbonic acid escapes by the chimney^ 
m the latter case by the lungs. One chemical point yet remains to be 
explained before the student will be in a position to imderstand the 
functions of a vegetable leaf. The carbonic acid, of which we have been 
speaking, is a gaseous compoimd of charcoal, termed by chemists carbon 
and something ; that something is oxygen, the vital principle of the air. 
Now, the bulk of vegeti^ble bodies is made up of carbon, otherwise how 
could we get charcoal in the ordinary way ? And this bulk, this carbon,, 
is got out of the air. Yes, the largest tree, whatever its size, is for the 
most part formed of carbon, and all this carbon once existed in the 
gaseous form. Philosophers have made calculations, from which it 
appears that the total amount of carbonic acid thus floating about in the 
atmosphere amounts to the enormous quantity of many tons, and that 
tons of carbonic acid hover over each acre of groimd, ready to give up its 
carbon to vegetables which require this substance. Before quitting this 
subject, we must not forget to direct the reader's attention to the beautiful 
provision by means of which the amount of carbon necessary to be got 
rid of from the animal economy is evolved in the particular form 
of gas. Even supposing no positive injury to result, yet just think 
how dirty and begrimed we should be if we were always puffing out 
charcoal dust with every expiration ! We do not expire a small quantity 
either, no less than thirteen ounces of charcoal being evolved during 
twenty- four hours from each human individual. Had not some provision 
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^l)een adopted for enabting carbon to be thus evolved in a ga«eou8 form, 
we shoiJd all have been blacker than chimney-arweeps^ What a miserable 
•atate of things would this have been ! 

Respiration, then, is the chief function of leaves, but it is not the only 
function ; they also serve as evaporative organs, by means of which the 
plant gets rid of excessive moisture ; and in this respect, again, they 
present a striking analogy to animal lungs. Who amongst us is not 
aware that our breath contains moisture ? 



§ 7. ON THE FORM AND MODIFICATIONS OF LEAVES. 

Having described the general functions of leaves, we must now pro- 
>ceed to examine their forms, and to ieatn ^e terms by which those 
forms are designated, otherwise we should not be able to describe a 
plant in such a manner that a person would understand our description. 
As in many other parts of Botany, the studeirt will here encounter soate 
long names ; Hiey are very useful names, nevertheless, and require to be 
understood. 

In the first place, taking a general review of the aspect of leaves, it will 
be evident to the reader that their form is exceedingly varied, as is also 
their manner of attachment to the stem, to say nothing of such characteris- 
tics as softness, hardness, thickness, thinness, and so forth. As regards 
their attachment to the vegetable, some leaves grow directly out of the 
stem, or, in figurative language, may be said to sit upon the stem. Such 
leaves are termed by botanists sessile. Others are attached to the parent 
stem by a little stem of their own. Now, this leaf-stem botanists deno- 
minate a petiole, and leaves thus supplied witJi a petiole are said to be 
peHolate, Again, some leaves are attached to the parent stem exactly 
opposite each other, consequently they are said firom this circumstance to 
be opposite or opposed. Others are alternately attached, from which cir- 
cumstance the denomination alternate is given to them. All these cha- 
racteristics are very important, not only in enabling a botanist to describe 
the configuration of plants in the fewest possible words, but in enabling 
him at the same time to separate plants into natural groups and alliances. 

Again, some leaves are single in themselves, as is the case with those of 
the apple tree ; whilst others are made up of several little leaflets, as we 
see for example in the ash. Hence arises the very natural distinction of 
leaves into simple and compound. 

The forms which leaves assume are so very numerous, that botanists are 
accustomed to indicate them by the similarities which they manifest to natu- 
ral objects. Some are like shields, for which reason they are termed ^/t- 
/orm : others are like hearts, whence they are termed cordiform or cordate. 
Some resemble feathers, others are jagged like a saw, whence arise the 
<lenominations penni/orm^ serrate or serrati/brm, and so forth ; but we shall 
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prefiieAtly give drawings of tbe c^ief v«Ai<etie8 of loaves^ from «i inspeotioii 
of wMch the -raiioas names i^Mpediyely appUed to thea wiU be renctoitd 
more evident. 

§ 8. OK tTHE NABVATIOJq^ OK fENAtlO* 0» LEAVES. 

Animal anatomists understand by veins and nerves two widely diffeMnt 
por^cuns of tbe human frame ; not 6o lM>tenistS) in whose language veins 
and nerves mean tiM same thing, being applied to those cord-like ribs 
w4kh ramify upon, or rather undier, the surface <^ leaves. The manner 
in which tihese serves or veiiM are distributed requires eareful study, as 
it serves to distmguisih ^divisions of vegetables from each other, v Plants 
eisamined with reference to the manner in which theit leaves are veined, 
adunit of being separated into two great divisionSs : the parallel Veined, 
and the nesbed or veticukted. 

For example taidevMKth are two drawings, one of the leaves oi an 



19. Irisleayes. 20. Meloaleftf. 

iris plant, the other of a leaf of a melon. How gteat is the difference 
between the general aspect of these leaves we need not say. In the 
former the veins or nerves are almost parallel to each other, or converge 
at either extremitiy of the leaf by a very imperceptible gradation, 
and never in any part of the leaf combine or interlace together. In 
the second eitample, the melon leaf, this parallelism is totally wanting. 
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and in place of it we find the intermingling of nerves to be so firequent 
that a complete net-work (in Latin, rete) results, hence this leaf and all 
like it are said to be reticulated. 

Does not the reader remember that we have already established the 
existence of two grand natural divisions amongst flowering plants, as 
determined by the sectional aspect of their stems ? Does he not remember 
that, from a consideration of this difierence of appearance, we have 
already agreed to divide flowering plants into the exogenous and endoge- 
nous ? (p. 13). Does he not also remember onr promise to tell him other 
means of distinguishing an endogenous from an exogenous plant by another 
sign than the sectional aspect of the stem ? One means is this. The leaves of 
all endogenous plants are straight- veined, while the leaves of all exogenous 
are reticulated. Hence, referring to the iris, we know at once that it is 
an endogenous, or toithin-growing plant, and we know by the same kind 
of examination that the melon is an exogenous or unthout-grounng plant. 
What can be more simple than this mode of discrimination ? 

We shall now give some representations of various shaped leaves, men- 
tioning underneath the names which are respectively applied to them by 
botanical writers. 





21. Sessile leaf. 



22. Alternate leftves. 



23. YerticiUate leaves. 



24. Falmifidleaf 
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25. Peltate leaf. 



26. Cordate leaf. 





27. Confluent leayes. 



28. Fedalate leaf. 





29. CUiate leaf. 30. Sagittate leaf. 31. Pennate leaf with tendrils. 
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32. Capilary leaf. 



33. Acute leaf. 8i, Fenniseeate leal 




35. Deltoid leaf. 36. Lanceolate leaf. 37. Spiny leaf. 




S$. Scmtteleaf. Sd. Spatulate l<e«cf. 40. Orbiculaf leaf. 
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4i« PflODAte lecC 



42. Dentate leaT. 43. Fennatiid leaf. 




41 Bipennate leaf. 45. Oyal leaf. 46. Decox&potiteleaC 
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47. Reniform leaf. 43. Digitate leafc 



49. Fasciculate 60. Palmisecate leaf. 61. Distic leaves, 

leaves. 

§ 9. ORGANS WHICH LOOK LIKE LEAVES, BUT WHICH ABB NOT LEAVES. 

We already discovered at a very early period in our investigations 
that nature plays some strange tricks in the construction of plants, 
causing one thing to look like another, as though for the express purpose 
of deceiving us. We discovered that neither pine-apples, nor straw-* 
berries, nor figs, were fruit. We shall now discover that certain things 
which appear like leaves are not leaves. 
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^Vhat would the reader think as regards many of the cactus tribe ? 
Would he not think these curious plants were all leaves ? The fact is, 
they are totally without leaves, the 
leaf-like portions being merely flat- 
tened stems. What would he think, 
again, of those two little leaf-like ex- 
pansions recognisable in the pansy, 
of which we give a drawing (fig. 62). 
These are not leaves, but certain leaf- 
like appendages which botanists de- 
nominate stipules. Hence the real 
leaf of the pansy is said to be stipu- 
late or stipulated; and the reason 
why we did not represent the pansy 
leaf amongst the other leaves a short 
time back, was because the term sti- 
pulate had not then been explained. 
Occasionally the petiole* itself 
becomes expanded into a leaf-like ^^' Stipulate leaf, 

form, and the real leaves are stunted. This peculiarity characterises 
many of the acacias which grow in Australia. The appended diagram 
(fig. 54) will render the peculiar condition more evident. 

Botanists denominate an enlarged and flattened petiole of this kind by 
the term Phyllodium^ 

One example more of a portion of 
a plant resembling a leaf, but which 
is not leaf, and we have done. It 
might have been mentioned whilst we 
were treating of the cactus, to the 
condition of which the pnenomenon 
about to be mentioned is similar. 
Perhaps the student has occasionally 
seen growing in the hedges the shrub 
called the butcher's-broom, Ruscus 
aetdeatus. Like the cactus, this 
plant seems to present the curious 
appearance of flowers springing from 

,„ ^ * ,. « . ^ . ^ t^e surface of a leaf. Flowers, 

o3. Leayetoftne ButeherVbroozn. , . ., 

however, never grow m that posi- 
tion. The part resembling a leaf is no leaf at all, but only a flattened 
stem. The accompanying diagram (fig. 53) represents a sprig of butcher's- 
broom, in which this peculiar conformation is very evident. 

* The tenzL has already been explained, and one explanation for one thing is supposed 
to be enough. See p. 20. 
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Si, Leayes of the Australian Aoaeift. 
§ 10. METAMOBPHOSES OB CHANGES TO WHICH LEATE8 ABB SUBJECT. 

Just as cOTtaia parte of v^getaibtes not leaves may assume the general 
appearance of leaves, so, oa tie other hand, leaves occasionally lose their 
own specific ^pearance,, and look likje things they are not. 

For example,, who at a first glance would tbiak that th£ prickles on 
common furze were leaves ? Nevertheless,^ they, are ;, the ordinary flat 
leaf-like appearance being lost. 

Again, many of those tendrils which shoot from slender plants, enabling 
them to lay hold of neighbouring objects and derive support, are nothing 
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nove than sodsfied ieaires. Ihis is the case wkik ike plant LathfruB 
Afkmoay a repretejitakion of whiclk we ghre be^ir. 



The student ii» i)^ lioiw«^ Ift lAMgtM thft^ «U tiHidirils are modified 
leaves, fo oextam pb»i^.&C' wao^le tb«^ eu^umhtr* stipules undergo 
this metaiDOKphQSU^ m. ottttcft Hi is tbs p«iK»ks or the branches them- 
selves whkh qhan^ ; s«Nrik». 1^ esu»pfe» aare tilie t^adrils of the vine 
(fig. 56). 

But the most carious xaodlfisfttioxi of %» lisaf is seen in the pitcher- 
plant, one of which is represenled in the diagcap (fig. 57). 

Here the petiole (a) gives off a tendril at the extremity of which the 
pitcher is situated, the arrangement being such that the pitcher shall 
always retain its upright position. The pitcher is covered by a well- 
fitting lid, and " thereby hangs a tale" that shall now be told. 

This pitcher-plant manifests a great longing for flies, with which it 
warms or nourishes itself. But how to catch the flies ; that is the ques- 
tion. Had this problem been propounded to one of us, we suppose we 
should have smeared the plant with some glutinous body, a kind of bird- 
lime, or fly-lime, as we might call it. Nature manages things in a better 
way, as we shaH see. 

Plies, as we all know, have a prying habit of crawling into little holes 
and comers for the purpose of seeing what they can steal. In this way 
we see them get into daffodils, buttercups, and many other flowers, into 
some of which, if they cannot go bodily, they thrust their noses. What 
wonder, then, if a hungry fly should crawl into the pitcher of the Nepen^ 
thea (for such is the classical name of the plant), which lies so invitingly 
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open, and tempts by its beautiful form ? In the fly crawls, and down the 
cover pops, and the fly is caught. His sufferings are not long. The pitcher 
is not empty, but contains an acid liquid ; so, partly suffocated, partly 
drowned, the fly comes to an untimely end. But this is not all ; the 
pitcher-plant is a good scientific farmer, and knows the way to make a good 
manure. The great chemist, Liebig, thought he showed the farmers i 



66. Vine Tendril. 

thing worth knowing when he taught them to soak bones in acid to 
make them into manure. Farmers might have got the same knowledge 
from our friend the pitcher-plant centuries, aye thousands, of years ago. 
This liquid which the pitcher-plant contains is acid ; thus it rapidly dis- 
solves the fly — skin, bones, and all. His fate is like that of Mekanna 
the reviled prophet, who, when conquered, jumped into a tub of aqua- 
fortis, and was dissolved. 
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We must not quit the subject of leaves without devoting a passing word 
to the gigantic leaf of the Victoria Reffia^ one of thelribeof NymphsBaceae, 
or water-lilies, and a native of central America. A specimen of this 
truly wonderful plant \b now flourishing in great vigour at Kew Gardens. 



67. The Pitchep-plint. 

Its leaves are from fifteen to eighteen feet in diameter, and its flowers and 
capsule, or seed-case, propoilionately large. Annexed (fig. 58) is a re<- 
presentatipn of this wonderful plant. ' A child is represented standing oa 
one of its floating leaves, which, on account of its size, acts the part of a 
boat, and supports the child on the surface of the water* 

34* [BOTAHTJ] 
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68. The Victoria Regia Water-Lily, in the Cousenatory at Chatsworth. 



§ 11. KEPEESEXIATIT£8 FOR IiEiiVES IK CRYPTOGAMIC TLXSTS, 

Leaves, properly so called, only exist on plants which bear flowers. 
The reader may test this by his own experience. Did he ever see a leaf 
on a mushroom, or a moss, or any other cryptogamic plant ? Probably 
he may say, " Yes, I have seen them on ferns, and these are cryptogamic 
plants." Well, we have already stated that the leaf-like expansions on 
ferns are not leaves, but fronds, and we have explained the distinction 
between a leaf and a frond. It only remains to be said in connexion 
with this subject, that the little stem to which these fronds are attached, 
and which corresponds to a petiole in a real leaf, is denominated a stvpes. 
Annexed (p. 33) is a representation of one of the tree-ferns of tropical 
climates, the trunk of which is denominated a caudex. 

In past ages these tree-ferns must have been amongst the most niune- 
rous of vegetable productions. Goal, we need hardly say, is well known to 
be nothing more than the remains of vegetable substances, so long buried 
under great pressure in the earth that they have changed to the condition 
in which we at present find them. Notwithstanding the change of quality, 
yet in many caseo the original shape of the vegetable has not undergone 
alteration. So that a person sufficiently acquainted with Botany can 
readily tell the kind of plant firom which any specimen of coal imder 
consideration has been formed. 

Although fronds are the substitutes for leaves in ferns and several 
other cryptogamic plants, nevertheless these organs are not the universal 
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substitutes ; but the genexal com^kifiiy «f «i]^^4agamic plants, the 
microscopic nature ci thsse ocggav Hi^ ^ eamfmnHmtf limited ac- 
quaintance with this divkfaik «f tiift ^tgitrtUi woM^ XBttdns k unde- 
sirable to state mueh eoncewig tiim m a ^£le book l&e thii^ ia ii^ch 
80 many tnbes c^ iefrenag plaate dam onr notiee. 



§ 12. om TBI SSPXOBVCTITS cnLCMORI OV PLAVTB : XHB VIiOWJOl 
AND ITS APPBin»4aXB. 

HaTing written what is necessary ooneeming the nutrifnre parts of 
plants, we shall now describe their repcodiBctive members, the flower and 
its appendages. It would be folly indmd to describe formally what is 
meant by a flower, but the purposes to which a flower is designed in the 
economy of vegetable nature will req^iiiv our attentive consideration. 
Without flowers there could be no froit; without fruit there can be no 
seed ; and without the latter the greater number of vegetables could not 
be multiplied. The reason, then, for denominating flowers the reproduc- 
tive organs of plants will be manifest. To state this fact, that flowers 
are the reproductive portions of a plants is very easy. To demonstrate, 
however, the elaborate means by which tiM functions of reproduction are 
' discharged is very difficult. Indeed, the laws affecting tiiie multiplica- 
tion of animals and vegetables are so simifer in many respects, that many 
of the terms employed in this department of Botany are borrowed from 
the sbter studies of animal anatomy and physiology ; and without some 
preliminary knowledge of these sciences it would be next to impossible to 
make the reader comprehend the intricacies of vegetable reproductions. 

We therefore shall not attempt to deal with these intricacies, but shall 
content ourselves by saying that all plants most probably, certainly all 
evidently.flowering or phsenogamous plants, possess sexes, and these 
sexes are ' usually in the same plant, in the same flower of the plant. 
Occasionally, however, the two sexes are on different flowers, and some- 
times on different plants. We may, therefore, popularly say, that the 
greater number of flowers contain both gentlemen and ladies, but occa- 
sionally, on some plants, the gentlemen and ladies have flowers, each sex 
to itself ; and occasionally, again, the go^^nen monopolise all the flov^ers 
on one plant, and the ladies all the flow«» on the other. When the twa 
sexes reside in two sets of flowers on one plant, then such a plant is said 
to be monaciousy from two Greek words signifying y one house." The 
plant, we suppose, being regarded as a house, and the flowers as cham- 
bers in the same. When, however, the males all reside in the flowers oF 
one plant, and the females in all the flowers of another, then such plants 
^e said to be dui^cunts, or *^ two housed,'* the reason of which will be 
obvious. 
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§ 13. ANATOMICAL EXAMINATION OP A FLOWEE. 

Pleasing objects of contemplation as flowers are, beautiful to look at 
and agreeable to smell, the botanist is obliged frequently to destroy them 
before he can make himself acquainted with the peculiarities of their 
structure ; that is to say, is obliged to cut or pull their various organs 
from their attachments ; — ^this operation is termed dissection. Presently, 
then, we shall have to dissect a flower and learn its various parts. As a 
preliminary to this examination, however, it will be necessary that the 
learner should make himself acquainted with some general terms em- 
ployed in this department of Botany. 

First of all, then, the manner in which flowers ara arranged upon any 
plant is termed the inflorescence of that plant. By this term botanists 
understand not merely the flower itself, but various appendages to the 
flower ; in short, the term inflorescence has a very wide signification. 



§ 14. MANNER IN WHICH FLO WEBS ARE ATTACHED. 

The attachment of flowers to the parent stem usually takes place 
through the intervention of a little branch-like appendage, to which the 
term peduncle, or, occasionally, pedicel is applied. The reader will, there- 
fore, remember that a pedimcle or pedicel stands to a flower in the same 
relation as a petiole to a leaf. It is also called the primary axis of 
inflorescence, and the flower-stalks which spring from it are cdlled the 
secondary, twtiary, Sfc, axes. These pedicels or flower-atalks aare ar- 
ranged on various plants in diflSerent ways, and thus give rise to various 
terms indicative of the nature of inflorescence. 

Tlie inflorescence is said to be d^kdie at iermmal when the primary axis 
is terminated by a flower. When the original stem goes <m gsrowing in a 
straight 15ne, giving off as it proceeds little flower-shoots ox secondary axes 
of various degrees on either side, but does not terflaonate in a flower, then 
the term inde/mife inflorescence is applied ; the propriety of vrhich term will 
be obvious. The term, axiUaf^, is sometiBies given to this condition of in^ 
:florescence. If the reader glance for an instaait at the aooompanying drawing 
(fig- ^^)» ^® "^^ ^ ^^ ^^ ^^ ^ compreheoKd what is meant by indeflndie or 
axillary inflorescence. The reader will here please to obaenre the little 
leaf-like things from the axittsB (or junctions with the primary axis) 
•of which the flower-peduncles spring in this exwmpkt. Sndi Icat. 
l&e appendages are often to be seen attadhed to iM fiodii&cles of 
many flowers. ITiey are called hracU, and although their usiud ap- 
pearance is green like a leaf, yet Uiey sometimes undergo Trery strange 
modifications. Thus, the pine-apple, which we disoovered kmg ago to W 
no fruit, is in reality nothing more than an ass^nbiage of fleshy hwurta^ 



Digitized by 



Google 



36 FIRST OUTLINES OF BOTANT. 

and the scale of the fir-cone is nothing more than hard leathery bracts. 
In proportion as bracts are developed nearer to a flower, so does their 
natural green colour give place to the colour of the flower itself. Occa- 
sionally the flower actually springs from the upper surface. of a bract, a» 
ij9 the case in the linden (fig. 60). 



W. Axillary Inflorescence. 60. Flower of the Linden Tree. — 

Bract consolidated with the Peduncle. 

Sometimes bracts unite at the base of each group of flowers, and 
en the same plane, as, for example, we find in the carrot. This associa- 
tion of bracts gives rise to what botanists term the involucrum. Under 
the classification indefinite inflorescence are comprehended the ixicemey. 
the panicle^ the eorymb^ the umbel, the spike, the capiitiliim, and the ct/me^ 
all of which we shall now proceed to describe. 

The raceme is that kind of inflorescence in which the pedicels or 
secondary axes are almost equal in length, and arise immediately from 
llie primaiy axis or stem. Of this kind of inflorescence the black,, 
white, and red currant trees offer familiar examples (fig. 61). 

I%e panicle or compound raceme is a form of inflorescence in which the. 
secondary axes or pedicels, springing from the primary axis or stem» 
do not at once bear each a terminal flower, but ramify a third, and 
sometimes even a fourth time. Of this description is the inflorescence 
of the hoTse-chesnat (fig. 62). 

The corymb is that kind of inflorescence in which the lower pedicels,, 
much longer than the upper ones, terminate, in consequence of this dif- 
ference of length, at the same level, or nearly so, as the lattei. An. 
example of this is afforded by the Mahaleb cherry, of whose inflorescence 
c diagram is appended (flg. 63). 
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61. Raoeme of the Currant. 62. Compound Baccmc of the Horsc-chesnut. 




63. Oorymb of the Mahalch Cherry. 64. Simple Umbel of the Common G9ierryw 
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The unibel is an inflorescence in which the pedicels or secondary axes, 
being equal in length amongst themselves, 'spring from the same level, 
rise to the same height, and diverge like the ribs of an umbrella or 

parasol. An umbel is simple when 
each pedicel terminates at once in a 
flower, as, for example, in the com- 
mon cherry (fig. 64), compound when 
the pedicels, instead of terminating 
at once each in its own flower, seve- 
rally give off other pedicels on which 
the flowers are arranged. An ex- 
ample of this is seen in the ooounon 
Fennel (fig. 65). 

The spike may be either simple or 
compound. The compound spike is 
that form of inflorescence in which 
the pedicels are completely or almost 
completely wanting, and the flowers 
accordingly are sessile, as may be 

seen in the Vervain (fig. 69), The 

6o. Compound Umbel <rf the common i '^,^^i.\. j.r • -u- -^ 

FeaMl compound spike is that form in whicn 

the secondary axes, instead of ter- 
minating in a flower, emit each a little flower-bearing pedicel. Of this 
description is the inftofescence of wheat (fig. 68). 




«i. DichotomoiiB C>'me. 67. , Corymbous Capitula of Groundsel. 
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6S. Compoand 69. Simple Spke of the 
Spike of Wheat. Verrain. 



70. Capitulumofthe ScabiouB. 



'II, Oujpt^iva* O^me of Oie Hewthom. 72. Fueicule of tAe Mallov. 
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The capttulum is the form of inflorescence in wliich sessile flowers 
are collected upon the thickened head, called torus, of a peduncle. This 
torus .may be flat, as we see it in the Marigold and the Scabious, or 
concave as in the Fig. It appears, then, that the eapituhtm is that form 
of inflorescence to which the Fig belongs. 

The cyme is a definite inflorescence which imitates by turns several of 
the indefinite kinds of inflorescence, from all of which it essentially dif- 
fers in the circumstance that the primary axis is itself terminated by 
a flower which appears before the others ; each of the subsidiary axes 
also terminates in a flower, but the secondary axes flourish before the 
tertiary ones, tertiary axes before quaternary ones, and so on in like 
manner for the rest. The diief varieties of the* cyme are the racenums 
cymcy as in the Campanida or Blue-Bell, the dichotomous cyme (fig. 66), 
the corymbotts cyme (fig. 71), the umbeUar cyme (fig. 73), the scorpioidal 
cyme, as in the Myosotis or Forget-me-not, and the contracted cyme, in 
which the flowers are crowded together through the extreme shortness of 
the axes. The fatcicule is an inflorescence in which the axes preserve a 
certain length and an irregular distribution, as in the Sweet William, 

Mixed inflorescence is that which 
partakes of the characters of both 
deflnite and indefinite inflorescence. 
In the Dead-Nettie the general in- 
florescence is indefinite, whilst the 
partial inflorescence consists of true 
cymes or fascicides. In the Mallow 
there is a similar arrangement (fig. 
72). In the Groundsefl (fig. 67) and 
the Chrysanthemum the general in- 
florescence is a definite corymb, but 
the partial inflorescences are capi- 
tulous. In the family of plants called 
umbelliferous, and to which the Car^ 
rot, the Fennel, Angelica, &c., belong, 
each umbel in itself is indefinite, but the aggregate of umbels is definite ; 
frequently, indeed, the axis of an lunbel bears a little central umbel of 
its own. 




73. UmbeUar Cyme of the Celandine. 



§ 16. PAKTS OF A2f INDIVIDUAL FLOWBE. 

Having already described the chief arrangement which flowers assume, 
we may now proceed to examine the parts of which flowers themselves 
are made up. For the purpose of our first examination, it will be well 
to select a flower in which the various parts are all fuUy developed ; foi 
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thia co-existence of all the parts necessary to constitute a perfect 
flower is not invariable ; in certain species one or more of these parts 
are wanting, and conversely in certain species the parts are redun- 
dant. Thus botanical productions are very apt to assume monstrous 
appearances, sometimes by the suppression of organs, at other times by 
their change, or their presence in increased numbers. In point of fact, 
the greater number of garden flowers are, botanically speaking, monsters] 
care and cultivation having succeeded in effecting remarkable changes. 
They are beautiful for a mere lover of flowers to look at, and often the 
objects of much solicitude, but quite unfit for the purpose of being the 
subjects of a yoimg botanist's first investigations. Thus, how striking is 
the difference between the wild and cultivated roses. The flower-leaves 
of the former are thin and meagre, the flower-leaves, of the latter thick 
and tightiy packed. Yet the additional flower-leaves, celled petcUs of the 
garden-rose, are only modifications of the stamens, or littie thread-like 
growths, of the wild flower. In saying, therefore, that we will com- 
mence our study of the parts of a flower by ezamining a perfect specimen 
we mean the perfection of nature, not the perfection of the gardener. 

The reader cannot do better than select a Ranunculus or Buttercup a» 
the subject of his first floral dissection* 



^-"^ 




74. Calyx of the 
IlanuncTilus. 



75. Corolla of the 
Ranunculus. 



76. Stamen of 77. CarpeU 
the Ranuncixlus. of the 

Eanuncolus. 



On examining this flower it will be seen to consist of several circular 
rows of organs, or whorU as they are termed. Commencing externally, we 
first meet with the whorl (fig. 74), made up of five parts coloured greenish- 
yellow. These five parts collectively form what is termed the ealya^ and 
each individual of the five parts is termed a sepal. Proceeding with our 
dissection, we next arrive at the bright yellow flower-leaves (fig. 75), each 
of which is termed e^ petal, and the whole five collectively are termed tha 
corolla. These portions of this, or any other flower, are not its repro- 
ductive portions^ but are merely to be regarded as the materials of little 
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painted houses in which the geatLemen and kdies dwelL The tenapft. 
rianlh is ftequently given to the calyx and the coroUa of a flower taken col- 
lectively. Proceeding still with our exanunation» we next arrive at many 
-whorls or circular rows of siawtetUy or male parts of iJkt flower. Our 
diagram (flg. 76) represents one of ih&a cut ofll Lsjstly, we anive at 
several whorls of earpeh or pisHU (fig. 77), each springing from the oMty 
below» and terminating in what is called ihe stigma ahove, the interme- 
diate portion being called the style. Let the reader, then, not fail to re- 
member that stamens are male parts of i^ants, «nd carpels or pstils are 
the female parts. The carpels or pistils we have already stated to he 
each composed oi ovary below, atyle in the middle, and stagma above. 
Each stamen is also divided into Kjikment or thxoMi-like portion, and 
atdker or head. This anther or head is cov^ed with a dust odled 
^<rffeti, whiehy by falling vapsm, tius stigma, oaaaes the ovary to ^qpaooid, 
the fruit to ripen, and the seed to grow. This pollen the reader, we 
donbt not, has seen a tixousand times over. It is very easily roeog- 
nisahb in meet large flowers, eqweially tulips, into which, if we thrust 
our fingers or our aoscs, one or the o^ier, «s the case may be, oomes 
back covered with a yellow powder. Tins y^low powder is poQen, 
without which the tulip plant would be totally incapable of fructifynig. 

§ 17. DIFFERENT FOSHS WHICH THE CALYX AND THE COBOLLA 
HAT ASSUME. 

First of all, as to the calyx. In our example, the Buttercup, we have 
seen it to consist of five separate portions, and to be coloured yellowish- 
green ; but the calyx is not always thus, being subject to modification both 
as to shiq}e and to colour. In the Pimpernel (fig. 78) the calyx is divided 
into . five separate portions, as we find it in tiie Buttercup. Hence in 






78. Quiiiqttepajrtita 
Calyx of the 
Pimpernel. 



79. Qminquefid 

Calyx of the 

Gentian. 



80.1mgiilar 

Calyx of the 
Dead-Nettie. 



ai.Cal|x 

of the 
Madder. 



these cases it is said to be guinquepartite. In the Gentian tribe it is no 
longer divided into five distinct sepals, but the calyx displays five clefts 
or fissures. Hence in tliis example it is said in botanical language to be a 
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fissured orfimie calyx, and the number of fisstores happeanig to be fiye, tke 
term quinquefid or quinquefinile is applied to tke calyx (fig. 79.) la the 
Lychnis tribe there is a calyx in which the rudiments only of these fissures 
are apparent, giving rise to the appearance of five teeth ; hence such a 
calyx is said to be quinquedentate. The calyx is termed regular when 
the sepals of whidi it oomposed, whether equal or unequal, form a sym- 
metrical vhoriy «B m Ike Plo^mel (fig. 78) ; but irregsdar when the 
sepals da Bot Jami a iijwiaBliii.il whorl, as in the Dead-Netde (fig. 80). 
The csJtfX, M and Id \itfrm viMn it is not attached to die pistil, adherent 
when it it paxl^ or jAikMj ccMoUdttted with the pistiL Although in our 
examjdey &• BuUisiciij^ mmk ia nast other examples, the calyx is easily 
recogaonUe, yst in CTttwa otWi flowers it grows so tightly to the ovary, 





S2. AdlMoeat calyx 
of the Sunflower. 



33. Calyx of the Dandelion. 84 Calyx of the Centranth. 



that its discovery is rather more difficult. In the Madder (fig. 81), the 
calyx seems to have altogether dis- 
appeared, so tightly has it become 
attached ; in the Sunflower (fig. 82) 
the calyx adheres to the ovary, 
which it quite surrounds, but even- 
tually becoming free, separates in 
thread-like prolongations. In each 
of the little florets of the Dandelion 
(fig. 83) the calyx is at first attached, 
but separated eventually in the form 
of an aigrette or plume. In the Centranth (fig. 84) the cahrx, first 
adherent, separates in various feathery branches. 

The real calyx is made up of an association of sepals ; but a sort ot 
imitation calyx, termed the iwoohusrum, is made up of bracts, those 
little modified leaves which we have already spoken of as being oftea 




85. Calycule of the Strawberry. 
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found on the peduncles or flower-stalks. The extra calyx oi calif cule- 
on the strawberry flower (fig. 85) is made up of these. The acorn-cup 



86. Acorn. 87. Spiny Involucrum of the Chesnut. 

(fig. 86) and the spiny involucrum of the chesnut (fig. 87) are also 
different modifications of the same thing. 



§ 18. ON THE COEOLLA, ITS PABTS AND MODIFICATIONS. 

As the calyx may be made up. of one sepal, in which case it is 
termed monosepalous, or of many sepals, in which case it is termed poly- 
sepalous, so the corolla may be made up of one of many parts called 
petals. In the former case a monopetalous, in the latter a poly- 
petalous, flower results. Even the most casual observer of flowers 
must have noticed some of the various modifications of form and arrange- 
ment to which petals are subject. Hence have arisen numerous botanical 
designations, some of which we shall now proceed to explain. In 
the disposition and arrangement of petals, those which assume the cross 
form are very conspicuous. Vegetables of the Cabbage tribe, indeed^ 
including turnips, watercresses, and many others, have had the botanical 
designation cruciform, oi cruciferous, given to them from this very circum- 
stance (fig. 88). The rosaceous disposition of petals is also very well 
marked, not only being observable in the Rose tribe, but being shared by 
numerous other vegetables. The Strawberry flower, for example, is 
rosaceous in the disposition of its petals (fig. 89). The cleft appearance 
which certain petals have is also highly chars^cteristic, and gives rise to 
corollae which are said to be caryophyllate. Of this the Lychnis (fig. 90) 
furnishes us with an example. The papilionaceous corolla constitutes an 
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exceedingly well-maxked natural division, the name being acquired from . 
the circumstance that they resemble a butterfly in general appearance. 






J8. Cruciform Corolla 
of the Celandine. 



89. Kosaoeous Corolla 
of the Strawberry. 



90. Caryophyliate CoroL'a 
of the Lychnis. 



No person, we are sure, who has 
ever seen a Pea flower (and who has 
not?) can have failed to be struck 
with the marked resemblance in 
question. Hence the technical name 
papilionace<B has been appKed by 
botanists to plants bearing such 
flowers. Our diagram (fig. 91) re- 
presents the flower of a commoA 
Pea. 

Such are amongst the chief of the modes in which the petals of polype- 
ialous flowers are arranged. Monopetalous corol]® evidently do not admit 



91. Papilionaceous Corolla of the Pea. 





"92. Tubular Corolla 
cf the Com-Centaury. 



93. 



Infundibuliform Corolla 
oftheBind-Weed, 



94. Campanulate Corolla 
of the Campanula. 
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of these variatkms, since they onij eonsnst of one orgaa ; nefvordielessf 
so numerous are the forms which these one-petalled eorc^ln asrame, that 
many distinctions may be drawn between them. Thus, for example, we 






95. Labiate Corolla 
oftheDeMl-NeUle. 



96. Hypocrateriform Corolla 
oftiiePeawiakle. 



97. Rotate Corolla 
of the PimperxLel. 



have tubular (fig. 92) ; in/undibuli/orm, or funnel-shaped (fig. 93) ; 
hypocrateriform, or saucer-shaped (ilg. 96); camfomlate, or belU 
shaped (j^g. 94) ; rotate, or wheeUahaped (fig. 97) ; labiate, or lip- 





98. Anosialoiis Cait)lla 
ofthaFoatgloTe. 



99. Personate Corolla 
of the Snapdragon. 



100. Ligulate Corolla ot 
the Chrysaathexniun. 



shaped (fig. 95); personate, or mask-like (fig. 99); and Update, or 
strap-shaped (fig. 100) flowers. ^When the corolla is neither labiate, 
nor personatCj nor ligulate, it is called anomahw^ as in the Foxglove 
(fig. 98). 
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§ 19. Oir PBUITB AND THEIS YAXIETISS. 

We Lave already remarked that the femsile parts of a flower are termed 
«arpelsy from xapirdc, fruity because fruit is the result of their develop- 
ment. Sometimes the ovary alone becomes developed into the fruit, but 
occasicmaUy other parts of the flower attach themselves to the ovary, and 
thus become inc<yrporated with its substance, helping to form the fruit. 
In the majority of cases fruit will not ripen except the ovary has been 
fertilised; but many exceptions occur to this nile. Thus certain varieties 
of oranges, grapes, and pine-apples ripen freely enough, although the 
ovaries from which they spring have never been fertilised, and conse- 
quently they bear no seed. Now, even in ordinary language, we employ 
various terms to denominate various kinds of fruit ; it follows, therefore, 
that since botanists recognise many growths as fruits which we in ordinary 
language fail to dignify by that pleasing term, many botanical designa- 
tions become necessary. There are two methods of communicating to 
the reader these distinctions. The first is by telling in i;i(hat the distinc- 
tinctions consist; the second by showing in what they consist. Per- 
haps the latter method will, of the two, be the more simple. We shall, 
therefore, give drawings of the chief varieties of fruits, which are as 
follow : — 

Pomes, or fruits resembling apples (fig. 101) ; drupes, or fruits resem- 
bling cherries, peaches, plums, &c. (fig. 102) ; the ach^Bnium, an example 
of which is seen in the Ranunculus (fig. 103); the earyopeU, as in 
Buckwheat {j^, 104) ; the folUcley as in the Columbine {J^g, 105) ; the 
legume, or pod, as in the Lotus (fig. 108) ; the capsule, as in the Gentian 
(fig. 106), the Colchicum (fig. 109), the Iris (fig. 110), the Lychnis (fig. 
116), and the Com Poppy (fig. 107); the pgxis, as in the Pimpernel 
^fig. 117) ; the sUiqua, as in the Celandine (fig. Ill) ; the silicule, as in 
Mustard (fig. 112) ; the samara, as in the Maple (fig. 113) ; the nui, as 
in the Chesnut (fig. 114) ; and the herry^ as in the Deadly Nightshade 
(fig. 115). 





lOL Pome. 102. Drape. 103. Achmium of the 

Kwuiaeultts. 
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Buckwheat. 



105. PoUicle of 
the Columbine. 



106. Capsule of 
the Gentian. 



107. Capsule of the 
Com Poppy. 



108. Legnme of 
the Lotus. 



109. Capsule of 
the Coldncum. 



110. OSBptole of 
€uhik. 




111. Siliq«M«« 112. SiUcule of 

«he Celandine* Mustard. 



113. Samazaof 
theMapls. 
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114. Nut of the 
Chesnut 



116. Berry of the 
Diadly Nightshade 



116. Capsule of 
the Lychnis. 



'^tfr 



Y 



117. Pyadsofthe 
FSmpemel. 



§ 20. THE &SSD. 

The seed, erery body knows, is tiiat part of a plant wbidi, being mmn, 
gives rise to a new plant. We nngbt write a whole treatise on the 
nature and varieties of seeds, especially as coneeras tiieir anatomical oon. 
stmetion, but much of fids iBformatiofi would be out of plaee in an 
elementary book ; we shall, therefore, content omselves with lecapitu* 
lating some points that have already been adverted to in relation to seeds, 
and shall then mention some general facts eonoerning seeds which must 
not be foi^otten. 

Seeds, the reader wiH remember, belong exdiudvely to fioweiiiig 
plants ; and we shall presently discover Ihat seeds admit of two natiural 
divisions characterised by a difference of stractore— one divisioo. cor- 
responding with endogenous, the other with exogenous plants. 

Did the reader ever remember planting a bean for amusement ? Most 
young people have done this, and we will assimie that the reader of this 
book has done it 

After having remained in the 
earth a few days, the bean throws 
up a shoot terminating in two little 
leaves. These little leaves were 
imbedded in miniature proportions, 
it is true, in the bean, and might 
have been reoognised thiere by care- 
fill examination ; however, by plant- 
ing the bean they are rendered still 
more evident (fig. 118.) These two 
seed-leaves are termed aOyledcnSf 
and the bean possessing two of these 
cotyledons is tenned % dicoij^edB* 
118. GenmnaUon of the Beuw ^^^us plant. 




\ 
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Again, perhaps the reader has at some period of his life planted a 
grain of wheal, barley, or, still better, Indian com (fig. 119). If he has 
done this, he may have remarked the 
result to have diiSered from that no- 
ticeable when the bean was planted. 
Instead of two seed-leaves, or cotyle- 
dons, only one in this case appears 
on the young plant, which, therefore, 
may be said to be a monocotyle- 
donous plant. Extending these in- 
quiries still further, it will be found 
that all idants which grow by exter- 
nal depositions and possess reticu- 
lated leaves — ^in other words, all ex- 
ogenous plants — yield dicotyledonous 
seeds ; and, as an inevitable conse- 
quence of this deduction, all plants 
which grow by internal depositions, 
and possess straight-veined leaves, 
yield monocotyledonous seeds. 

Thus, then, it follows that even already the reader is so far master of the 
principles of botanical classification, that he could indicate the grand divi- 
sion of the vegetable kingdom to which any plant belonged by one of 
three classes of signs, namely, the signs of the section of the trunk, the 
signs of theleaj^ and, lastly, the signs of the fiower. We may, therefore, 
divide the various members of the vegetable kingdom as follows : — 




•T 



119. Q«niiiiuiti<»f of Indian Com. 



Cryptogamic, or fioweis not 
apparent. 

Phsenogamous, or flowers appa- 
rent. 



Endogenous. Monoootyledonous 

parallel-veined leaves. 
Exogenous. Dicotyledonous leaf- 
veins reticulated. 



§ 21. WTIRTHXR CZJUMITIOJLTION OF TXOBIABLVS. 

All the general principles we have discussed hitherto, and taken advan- 
tage o^ have merely furnished us with the means of dividing vegetable 
growths into three ; the question, therefore, presents itself, how we are 
to continue the division, how arrange the classification of the hundreds 
of thousands of plants which exist ? Various methods have been at 
different times proposed for accomplishing this. We shall not mention 
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them in the order of their organisation, nor shall we fully describe them, 
such not being the object with which thb little book is written* We 
shall mention the general principles involved in effecting some of these 
classifications, and shall point out in what respects certain classification^ 
are better than others. 

Of all the different schemes of classification which have ever been 
proposed or carried into execution, that of the celebrated Swede, Linn^ 
or Linnsus, has undoubtedly attained to the greatest popularity. Indeed, 
so firm IB the hold it has taken of popular appreciation, that no incon- 
siderable number of those who study Botany still fancy they have nothing 
better to learn than the number of pistils and stamens which are con- 
tained in different flowers, totally unconscious, of all natural alliances. 
Suppose that some eccentric ethnologist should adopt the grotesque idea 
of classifying human faces according to the number of wives the indi- 
viduals of each race were in the habit of marrying. Suppose that in 
reference to this master-idea the ethnolog^t should arrive at the conclu- 
sion, that inasmuch as Mussulman Turks, and Mussulman negroes, and 
Mussulman Kalmucs and Malays, all marry a great many wives, that 
for this reason Turks, and negroes, and Kalmucs, and Malays, must be 
all similar races of men. Would not such a classification awaken a 
smile at its grotesque whimsicality^ Would it not be considered an 
eminently false classification, not to say absurd ? 

Tet this is almost the parallel case to that of Linneeus, when he effected 
his celebrated artificial division of plants according to the number and 
portion of the male and female parts (stamens and pistils) of flowers. 
The cases are remarkably similar in all that relatea^ to our argument, for 
although it is the manner of a Mussulman gentleman to have several 
wives, whereas it is the wont of a lady flower to have several husbands ; 
yet this collateral discrepancy does not affect the general deduction. 

Nevertheless, the artificial classification of LinnsBus has acquired a 
celebrity so great, and is so interwoven with popular botanical ideas, that 
it cannot be dismissed with the casual notice we have already afforded it. 
Let us, therefore, proceed to examine the general principles on which it 
is based. 

In the first place, Linnaeus divided plants into cryptogamic and flower- 
ing, as we have done. The department of cryptogamic Botany was, 
however, very imperfectiy known to Linnseus ; it was to the classification 
of flowering plants that his chief efforts were directed, and it is on his 
mode of effecting this that his botanical fame depends. Linmeus arranged 
all flowering plants under twenty-three classes, founded on the number 
and arrangement of the male parts {stamens) of the flower. 

The nanies of his twenty-four classes are as follows : — 
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1. Monondnft 

9. Tiumdna 

4. Teftran^bna . . 

5. Pentandria 

6. Hezandria 

7. Heptandria ., 

8. Octandiia ., 

9. Exmeandria .. 

10. Decandria 

11. Dodecandtia .. 

12. Icosandria 

13. Foljaiidria 

14. Dicfynamia 

15. Tetradynaoma . . 

16. Manadelphia .. 

17. IHad^hia 

18. PblyadelpMa .. 

19. Syngenesia 

20. Gynandria 

21. Moncecia 
2SL JAbom 

33. Folygamia 
24. Cryptoganda 



I staneik 
t flrtameBfli 

4 „ 

^ „ 

10 „ 

II ta 19 Btameas, 

20 or more on the eaSjx. 

20 or more <hi the receptacle. 

4, two long, tire elbort. 

6, four l(mg, two alM)rt. 

Stamens joined hy their edge» iate one body;. 

Statneni joined into two bodies. 

Stamens jwied into many bodies. 

Stamens joined by ^eir a^lham into a cylindar. 

Stamens aSierent to pistil. 

jFlowers bearing pislik exdnsxr^ly, azid Hamttm 

[^ bearing stamens esdnsiv^y, on the same plant. 

(Flowers bearing pistils ^sdinsively, and jimrers 
bearing stamens ezchisiv^, on diftreat plants* 
f Flowers bearing stamens exchisi^^, or pistik 
exdosiv^, or mther partially, on one < 
plants. 



From an inspection of i!his arrangement, we obserre ftait np to the 
eleventh class Ihe number ai stamens alone Punishes the dlitinetrre sigii, 
after wbich other circumstances are taken eogmsanee of. These ebciun- 
stances are sufficiently mdicated in the tabular view ; but probaMy it may 
be desirable to present the reader with the derivation of some of tbestt 
terms. The term didynamia means itco-powered {M^ hoo^ ^w^t^uQ^p^ufmr) ; 
the reason why the term is applied wifl be seen by relerrkig to the tftbnlior 
explanation. Monadelphia means one fnvtherhood (f^^Mf^ amy ii i wKfAt^ 
Irother)^ because all the stamens are connected together. <ft^M- 
genesia is another term signifying a growing toge&ier («^, tegetker, aad 
ysivofmt^ I groto). Gynandria signifies woman-^mm (v^f woman, ^>^, 
genitive ipSpSe^ a man), because the pistils and stamens are attached. 
Moncecia signifies one-housed (&om ftm^c, one, t^^, house), for a reason 
which will be evident. Folygamia signifies many married (roXifc, many, 
Tf^os, marriage); the meaning of which term will also be evident by 
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a anapie inspBctilttK of ^ tabla. la order that the student may become 
praoticalljacqiudntBdwith tiift Mspeetiira pecoliazitiea of these classes, we 
shall now meadoii in eniie^inw with each class a coireaponding flowex^ 
in which ik» ckamctariBtie mark of distinotloBa maj be recognised :— 

JSjtamfles. dastes, 

1. Centfaranthm «. «« MnT>flt»#^>;a 

2. Veronica . . . . . . Diaadna. 

8* Las •. .. .^ .» Tidandiia. 

4. Hantam Tetrandda. 

5. Pimpesnel .. •. .. Pentaadria. 

6. Lily .. .. .. Hlexandria. 

7. Hozae Chtsimt . . . . S^tandria. 

8. Bvening Friauroee .. «. Od»adnuu 
9» LaoBcl •• .. •• Enaeandzia. 

la Fink .. .. •« Decandzia. 

IL HonseloriL Dodecandria. 

12. StMnfbwry .. Icosaodzia. 

IS, Bannnciihifl . . . « Polyandzia* 

14. Foxgkrve ..• ». «. Didjommift.. 

15. GiigifiQwcar .. .. .. Tetzadynamia^ 

16. MaUow .. .^ .^ Manadelphia. 

17. Pea Diadelphia. 

18.. Si. JohaJs Wort .. «. Polyadeli>hia. 

19. Blue Com-Flower. . . Syngfanesia. 

20i Ordaaa ... •• ... Qynandria, 

21. Anun. .*. .. .. MonoBcia. 

22. Nettle Dioecia. 

23. W^iaiUmf of tte wall .. Polygamia. 

W^ veeped to the TiinpaMin. dasses, the fijist ihirtean of them, are 
ifivided islo dders lonnded on th^ munbear of free ovaries or styles en« 
tering- in<e the oowaposirian. of the pi^; ia monofifvia the pistil is 
formed of one sin^ carpel, or many cavpela united into one single body 
by their orazies or Iheir styles; ine^ynta there are two distinct o^axies, or 
styles; miriffyma^ihiee'fmteirttffptia^fcni; iay ?i/a yy nig » five ; ink^com 
gynta^ six ; m pc^ygynia a nnasber exceeding tsoi. . The fourteenth class 
includes two orders : §ympo8p$rmiay m iddch the pistil is compofied of four 
achoenia (vide p. 4), haviog the appearance of naked seeds ; anyim^ 
permia^ in whidr like seeds are induded in a capsule. The fifteenth 
class, or tetradynofmOy ia termed Mquoaa or aiUctduey according as the 
fruit happens to be longer ^laa broad, or broader than long. The six* 
teenth, seventeenth, ei^teenl^, twentieth, twenty*^rst^ and twenty- 
second classes, have their orders established in conformity with the nunu 
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ber and the mode of connexion of the stamens with the styles (triandria^ 
pentandria, polyandria, monogynia, polygynia, monadelphia, &c.) The 
nineteenth class is snbdiTided into poh/gamia isqualis, in which all the 
central flowers of the capitulum (vide p. 40) contain both stamens and 
pistils, and those of the circumference pistils only ; polygamia Jhistata 
when the flowers of the circumference contain pistils only, and are 
sterile ; polygamia necessaria when all the central flowers contain stamens 
and those of the circumference pistils. 

The botanist who sets about applying the principles of Linnaeus soon 
flnds that the same class is made to contain plants of different natural 
families, whilst others haying- aflinities to each other are widely se- 
parated. 

It would be xmjust to the memory of LinnaBus not to say that he 
recognised the desirableness of classifying vegetables according to their 
natural alliances, if this could be done ; but at the time when he lived a 
sufficient number of facts to admit of this had not been collected. " All 
plants," remarks Linnaeus, in his botanical philosophy, *' are allied by affini- 
ties, just as territories come in <;ontact with each other on a geographical 
chart. Bdtanists should unceasingly endeavour to arrive at a natural 
order of classification. Such natural order is the final aim of botanical 
science. The circumstance rendering such a plan defective now is the 
insufficient knowledge we have of plants, so many species of which are 
yet imdbcovered. 'When these species are discovered and described, 
a natural classification will be accomplished, for nature does not proceed 
abruptly, as it were by leaps." 

These sentiments, made known by the great Swede himself, prove ta 
us that he only intended his artificial classification to be a provisional 
arrangement. 

Waiving the question of its intrinsic utility, tiie artificial system of 
Linnseus is not always so easy of application as it might at a first glance 
be thought. The characters of the stamens and the pistils necessary to 
be made out before the class and order of any particular vegetable can be. 
determined, are not so easily discriminated as might be supposed. Dode- 
candria, icosandria, and polyandria, are occasionally very difficult Uy 
distinguish one from the other. In didynamia and tetradynamia the 
stamens are sometimes equal, whilst in other classes, in which they form 
two series, the inequality is manifest ; such is the case in Pinks and 
Geraniums. Monadelphia and diadelphia are sources of continual mis* 
takes; many plants called monadelphous in the system of Linneeus 
scarcely present an appreciable junction of the stamens ; many plants 
called diadelphous are really monadelphous. Syngenesia is equally real 
in the Cyclamen as in the Violet. Moncecia and dioecia furnish many, 
characteristic appearances which are not taken cognisance of; and many 
other objections might be readily cited. 
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§ 22. ON ZHB NAIUSAI. OBDSa OF TLOWEMISQ PLANTS. 

In this little treatise we shall altogetiier omit tlie consideration of crypto- 
gamic plants. Those which possess flowers are far more likely to arouse 
file young botanist's attention ; Ihey are far more useful, moreover, and 
are those members of the vegetable world which botanists know most 
about. 

We shall select the Crow-Foot tribe, termed by botanists Banuneulacea, 
as the one first to be considered. Let us see, then, in how few words a 
botanist defines the characters of Eanunculacese : — 

Ranunctilace js. Calyx, polysepalous ; petals, hypogynous, in form 
various, sometimes absent ; stamens, ordinarily numerous ; anthers, 
usually adnatant ; ovule, reflected ; plantule, dicotyledonous, small, at the 
base of a homy albumen ; fruit, apocarpous. 

A very pretty collection of hard names, is it not ? and sufficiently un- 
intelligible. Nevertheless, the reader, we are sure, will admit that if the 
characters of the Ranunculus, or Crow-Foot tribe, admit of description in so 
few words, it is worth while to learn the meaning of these words. Well, 
then, let us set about it ; let us analyse the deflnition clause by clause. 
First, then, cali/a polyaepahua ; what is the meaning of that } The 
reader, by this time, knows the meaning of calyx; it is the outside 
greenish yellow whorl of which the Buttercup flower is composed, and 
being made up of several parts (sepals, and the Greek word, ^oH^^polm, 
signifying many), the calyx is denominated polysepalous, a somewhat 
important characteristic thus easily conveyed in few words. Now for the 
second clause, petals, hypogynous. As for the word petal, the reader 
knows its meaning already; but hypogynous, what is the meaning of 
that term ? Complex words, like complex plants and complex animals, 
require dissection. Hypogynous being dissected, then, into hypo and 
gynous, we shall soon arrive at its meaning. In the first place, hypo is 
the almost literal rendering of the Greek word, vvS^ under, and gynous is 
evidently a derivation from another Greek word, yw^, signifying tooman. 
When, therefore, it is said that the petals are hypogynous, the sense meant 
to be conveyed is, that they spring from underneath the carpels or female 
parts of the flower. A very slight examination of a dissected Buttercup, 
will show that the arrangement of petals is as described ; or, if the reader 
do not happen to possess a flower of this kind, he may convince 
himself of the truth of the description by reference to the accompanying 
diagram (fig. 120), in which the little central bodies, marked o c o, are 
the carpels or female parts 'of the flower ; the little thread-like things^ 
p p, being the stamens or male parts of the flower ; the curved line, m, 
representing the position of the corolla, and the lower curved line, n, that 
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of the calyx. Hence the meaning of the term hjfpogynotAs petals will now 
be evident, for the curved line, m, the representative of their position, is 
evidenUr below the little earpels, eee. Siwnens ordinary numerous ; 



UQl Botuncal Sectam of Banwnenlwfc 



anthers usually adnatant. The general term, sUmemy i&e reader already 
knows to be applied to each of the little tixreads,|)/», together with ita 
appendages ; the anther is the mace-Hke knot at the tipper extremity of 
the stamen. We have, therefore, to consider the meaning €i the tena 
adnatant, which signifies grown to a thing by its whole surface; lor ex- 
ample, in the Buttercup the anthers adhere to the styles in the i 
represented in the accompanying diagram* (fig. 121). 





121. Adnatant Anthers 
of the Bntteicnp. 



122. Fruit of the 
dnttercopi. 



a 



12$. Seed of the 
Battexeupu 



Here the anthers are the little projections a and h ; evidently they are 
attached to the style, s, by their whole surface, and not a portion of Hie 
same. 

Ovule reflected. Let us begin by settling exact ideas respecting the 
omde', we wiU then treat about its reflection afterwards. The casual 
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ol»crTcr of a Bottercop would take tke little central protabezinces or 
cftcpels as ikey exist ]& a ripened lower for seeds. They are not seeds, 
botfinnta; iperj small, Imt still fruits. If tke student possesses a magnip 
fjuig glass, hm mK^^on outting:a ripened carpel or fruit open, find the real 
seed inside; presenting an appeioniiee of which fig. 122 is a magnified 
repreeentatioB. 

Now, if the fruit be so small, what must the real seed be ? Neyerthe- 
leao^ by the dd of a ^ood magnifyiBg glasB all its various parts maj be 
renderedevidcKL Fig. 1^ is its magnified iqppearanoe. When the aeedof 
a Bntteiaip is cut op«^ tke obserrer wiU perhaps a^,ficst see nothing but a 
mase of wkite flesh, termed by botamsts ajitmm; bat if the seed hare 
been aeeurately dmded fipem top to bottom^ albtie thing will be obsearyed 
at « ; ths9 ie ^ mthfyo^ and, saudl as k seems^ tbie emhryo is the oaolj 
porUen of 13m seed yfhyAi represents tke jbtnre pkmt* The albumen of 
the seed is merely so much &iod for tke young embryo to eat before it 
has grown big enough to shift for itself. It consists of a radicU^ or 
repre e en tetive ef the root, and two ootyiedbona or raduasntary leaves. 
lliis ike reader m^fat hs?e psedBcted, w^hout finding these cotyledons, 
from a eensidenilion tkat tke leaYea <tf BntlMcupsi are letieulaied, nc^ 
straight-Teined, hom. which dceamataaoe tk^ mnst belong to the dieot^ 
ledottons diTisioQ. of ^ants. 

Sifll, we have not airinred at tfbe 
reason why tke ornle is ssid to be 
reflected; oiid, Bi^teed, this deter- 
mination b el onga ^o eompletdiy to 
sdcrosccqac Botany, tiiat we should 
scarcely huTe explained tke neaiting 
of the term, were we not desirous 
that no opr e ss ion sbodid appear 
useless or nmneanlag. TWe r^. 124. Reflected Oynte of the Bsttowjap. 
fleeted etate of tke oTule tke reader 

win sca rcel y eee er^i by tke aid of glasses. The woni, kowevec, means 
bent suddexdy ba^ upcm itself, as ]«pi>esented in the aeoompanying 
£agram (fig. 19$). 

At the hose ef a homy albumen. If the reader refers to a c^agzam 
already giren (fig. 128), he will see that the embryo really resta at tiie 
base of tke albnmen, as described ; and inasmuch as tkie alb«n«n is 
Tery hard, it is tenncd homy. 

Thus we have almost got tkrough our analysis of tke rarious terms 
applied to designate tke botanical order Ranunculaceae. The reader wa& 
admit each term has had a meaning, and that, when imderstood, these 
terms are very crrpressive. Perhaps ke may think that the remarks 
concerning the mameier of adhesion and tke nrnmber of the petals are all 
weH enough, but ke may, at the same rime, think tkat the microscopic 
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examination of the seed and its fruits are a little far fetched. Never. 
thelcBS, the reader wiU find, when his botanical studies have been a little 
further prosecuted, that the shape and disposition of the embryo consti- 
tute some of the most reliable distinctive marks of various species. We 
admit, however, that these microscopic signs are, for the most part, 
unavailable to the botanical student, who must content himself widi 
broader characteristics. 

Fruit, apocarpous. This is a proper opportunity for making ourselves 
acquainted with certain general facts in Botany, not necessarily con- 
nected with tiie Ranunculacese, but which a member of that family of 
plants may serve to illustrate. Referring to the carpels, or the central 
or female parts of the flower, these will be found scarcely to alter in 
appearance, except in size, from the first period of inflorescence to the 
last, when the perianth or floral envelopes fall ofl*, and the fruit is deve- 
loped. This fruit, in point of fact, consists of nothing but red car- 
pels. 

Hence, without any other addition, the fruit of Eammculaces furnishes us 
with the simplest conditions imder which a fruit can exist. All fruit may 
be defined in strict botanical language to be the matured catpel ; but in 
by far the majority of instances the real botanical fruit is masked by the 
attachment of other appendages. For example, the carpel, or real fruit, 
bears a very small proportion to the absolute size of an apple or pear. 
In these by far the greater portion of the fruit, in the ordinary accepta- 
tion of the term, consists of a highly developed and succulent calyx. 

Referring to our Buttercup again« the carpels are observed to remain 
quite distinct ; they never adhere ; hence the fruit of a Buttercup is said 
to be apocarpous^ or non-adherent Had Uie carpels been united, then a 
syncarpous fridt would have resulted* 

Several other distinctive signs of the natural order Ranunculacese nught 
be mentioned; but even fewer than those already enumerated might 
serve pretty dearly to indicate the true order of these plants ; these 
essential characteristics are the hypogynous stamens and apocarpous 
fruit. If the student meets with any plant having these characteristics, no 
matter how different the general appearance of such plant may be from 
the general appearance of the Buttercup, no matter whether ^e size is 
different, the shape or colour of the flower different, still it is almost sure 
to be a Ranunculus. But what is the use of this dassificlttion ? the 
reader may ask. Take a supposed case. You are shipwrecked on some 
unknown island, or you are a farmer in some unexplored land, and you 
meet with some gay-looking flowers or tempting-looking herbs; the 
flowers are apocarpous and tiie stamens are hypogynous ; take care of 
such plants, neither eat them nor permit your cattle to eat them. They are» 
most likely» poisonous, this being a leading physiological characteristic of 
the tribe ; and in certain species the poisonous principle is so extremely 
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TOolent that deaik would speedily result from the swallowmg of a very 
minute portion. Such knowledge as this constitutes the really useM 
part of Botany, not a mere classification of plants without reference to 
the properties of the memhers falling under each classification. 

Hairing thus studied the general characteristics of the Ranunculus 
order, taking tiie Buttercup as our standard of comparison, let us see 
iiow far general appearances may alter without the essential characteris- 
tics being interfered with. 

What plant is apparently more unlike the Buttercup than the Cle- 
matis, of one species of which we here present a representation, the 
Clematis Angustifolia? (fig. 125.) Nevertheless, it will be found on 
dissection to present tiie essential characteristics of a ranunculaceous 
plant 



125. Clematis Angnttifolia. 126. Hepatica Triloba. 

How seemingly different, agun, from the Buttercup are the Hepaticas ? 
,^fig. 126.) Yet their structure at once points out the family to which 
they belong. 

But the Larkspur tribe, including the Delphinium (fig. 127), difier so 

. greatly in external appearance from the yellow Buttercup, that none but the 

botanist can see any alliance between them. To his educated eye, however, 

the similarity is complete. The circumstance in reference to which the term 

Larkspur is given depends upon a curious formation of one of the sepals 
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of the caljz, sometliing like the spar on a bird's fbcyt ; hvt k is a eonll- 
tion of farther botanical importance, tbos ' asnstifig to indicate a gemn, 
not an order ; and colour is of still Isss botanical I mpofrt au ce. Inside tfie 
sepals or calyx of a Larkspnr are fenr petals strangely shaped, two of 
them baving long tails. Thus the Ijaatkspja irears a complete mask; but 

the botanist at onee recogmses 
the flower by tiie esscBtiai signs 
of apocarpous fruit and hypo- 
gynous stamens, and cmee recog- 
nised, once referred to flanuneu- 
laxje». Larkspurs yfwAd be justly 
held in suspicion as poisonous 
plants, a character which •fliey 
richly deserve. 

Anemones, those pretty flowers 
with their rariously coloured petals 
and drooping flowers, — ^these, too, 
belong to the order of Ranuncu- 
laoeae, as also do the large Show- 
Peonies and the Monkhoods or 
Aconites (fig. 128), ii4uch have 
also th(3 characteristics of the 
Ranunculacesp, as the student 
who examines them will not fail 
to recognise. 

The reader will now begin to 
understand the general principles 
on which a natural classification 
of vegetables is effected. In the 
first place, we divide them into 
cryptogamic and pheenogamous ; 
127. Delphinium Grandiflonun then we divide the latter into 

endogenous and exogenous. Next 
we proceed to establish orders, from a consideration of such diaracteris- 
tics as the position of stamens, nature of fruit, character of seed ; and, as 
we have already seen, we usually give to each order a name derived 
from some leading genus or subdivision. Thus our principal genus 
in the Banunculua order is the Ranunculus or Crowfoot; hence the 
generic name Ranunculacese is given ; and we subdivide this genus into 
species by the addition of terms which consideration will render obvious. 
Por example, there is one species of Ranunculus which is more fright- 
fully poisonous than the rest ; botanists, therefore, apply to this species 
the appellation of wickedj or seeJeratus; hence, when the expression 
Ranunculus Sceleratus is met with, the reader is made acquamted with 
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the ifallowiitg Ikets m tbe followkig 4»ter. 'S%b plant is a flmpcdng 
plant, IB an exogenous x^ant, belongs to tlw order of BauincnlMeK, to 
tiie genus Rananeiilns, and is a member «f tiw species designated 
sceUratus. 

More tban one poisonons fnst* 
c^e abounds in the Rantmcu- 
lacess, but of tiiese the alkali, 
termed by chemists aeo ni im n y is 
-^e most violent. It is a -white 
substance, someliiing like flour to 
look at, and so fnghtfully poi- 
sonous that the twentieth part of 
a grain, or even less, is a fatal 
dose. Of afl &e yanons species 
of aoonitum, that termed Aconi- 
turn Feroz is the most dangerous. 
This placnt grows in tiie Hima- 
Isjra mountains, and was on 
one occasion used by the No- 
psidese as a means of ridding 
tiiemselyes of us, their mvaders. 
A few leaves of Hiis Acomtum 
Ferox bnng toown into the 
^eH, poisoned all the water to 
such an extent that men or beasts ^ 
drinking of it were almost in- 
f^mblykfUed. 

Our space does not admit of 
xaore bcSng said concerning the 128. ^JLoHntum Y nsBgatum. 

order Banunculaceee. We must 

conclude, therefore, by stating tibat their fruit, aiKl all iruit similar to it, 
is denominated by botanists aehamtum. 

Liet us now commence Die study of another natural order, bearing 
some aflSnity to RanunculaceaB, but differing from it by certrai charac- 
terestic signs* 



*§ !23. PJLPATEBAOEJB, OB TBX TOPPT TKn/M. 

Characters : Sepals two, three, caduceous ; petals, bjpogynous ; 
Aeir number double or quadruple l3iat of the sepals; imlnicated in 
ON^Livation ; stamens numerous ; -ovary unilocular, placenta parietal, 
lometimes prolonged into vertical plates, at cfther times filiform ; fruk, 
eapsuhcr ^ seed, dicdt^edonous and albuminous. 
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Such are the botanical characteristics of this natural order succinctly 
expressed. Most of the terms employed the reader wOl understand ; the 
meaning of the remaining terms will become evident as we proceed. 
The reader may provide himself with a red Com Poppy as a specimen of 
the flower, and a White Poppy capsule^ procurable at the druggist's, as a 
sample of the fruit. Like Buttercups, Poppies will be seen on examina- 
tion to have a great numbers of stamens ; these stamens, moreover, are 
below the carpels, or are hypogynous. Thus far the resemblance of the 
Poppy tribe to the Ranunculus tribe is complete. But when we come to 
examine the fruit, what a difference is there ! In Eanunculus the carpels 
-remain distinct, and the fruit is, owing to that circumstance, denominated 
upoearpoua; in Papaver the carpels imite together and constitute one 
capsule, the Poppy-head of the shops. This, then, is the grand broad 
distinction between the two natural orders. The carpels, then, have all 
grown into one common ovary ; but what has become of the stigma or 
upper expansion of the styles ? These may be seen at the extremity of the 
Poppy capsule, as represented in the accompanying diagram (fig. 129), 

where they may be observed forming 

a sort of crown. If the capsule be 
now opened it will be foimd to con- 
sist of one cell, into which various 
little plates project; the latter are 
termed placentas or placenta ; they 
are the part in a vegetable which 
gives attachment to the seeds^ 

Such are the mechanical condi- 
tions, if we may so term them, in 
which Papaveracese differ from Ba- 
nunculace». But there is a well- 
marked physiological difference also. 
The Eanunculus tribe are supplied 
with a watery, acrid, poisonous juice ; 
whereas, in the Poppy tribe, the 
129. CapraU of the Poppy, juice is milky, and usually contains 

opium. The substance known as 
opium in the shops is derived from the White Poppy, by making cuts 
on the ripe capsules, and causing the juice to exude. After exposure for 
a while to the sun, the juice, at first milky, soon thickens into a dark 
waxy-looking mass. This is opium, the active principles of which are 
numerous, but that termed morphia is the chief. 

Just as the Ranunculus tribe becomes veiled in the Larkspur, Anemone, 
Clematis, and Peony, so are the Poppy characteristics obscured in certain 
plants belonging to this natural order. For example, on some parts of the 
sea-coast there grows a plant termed the Homed Poppy, on account pf 
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the peculiar appearance of its fruit, whicb, instead of being round like 
the fruit of a common red or white Poppy, is shaped something like a 
norn. This appearance is at once explained by the botanist. In the 
fruit of the ordinary Poppy numerous carpels are united together, and 
thus a globular body results, just as the orange presents a globular 
aspect on account of the assemblage of so many easily divisible sections ; 
but supposing many of these sections removed, then the orange would no 
longer be globular, but elongated. It is thus with the Horned Poppy. 
Its fruit, like the ordinary Poppy, is synearpous ; that is to say^ com. 
pounded of carpels united together ; but their number being fewer, only 
two, the resulting fruit is necessarily more elongated. 



130. Fapayer Sonmifcrum 

Celandine (Chelidonium Majus) is another genus of the Poppy tribe, in 
which the fruits we elongated, and for a similar reason. All these 
species of .Papaveraceae are characterised by having a milky juice, by the 
presence of which, taken in connexion with hypogynous stamens and 
syncarpous fruits, members of this tribe may always be discriminated 
(fig. 130). 

86 ^ [BOTAXV 5.) 
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§ 24. SOSACSii, OR THE BOft^ (FBIBB.' 

This is a tery ext^toive lifttural order of plants, oomprehendiug ndt 
only tli6 Roses proper, but Ahnonds, Strawberries, Apiplcs, Pears, and 
some others. 

ChafacteHgHcs : Calyx, monopetalous, tubular ; sometimes free, som«^ 
time6 aiJhei'ent to the ovtfry ; four or five lobed, imbricated in cestivation^ 
petds e^al in liumb^ to the sepals, alternate with tfaem^ free, inserted 
on the calyx, imbricated in sestivation, sometimes abstot ; stamens 
almost always indefinite, inserted like the petals ; pistil, various ; ovule, 
reflected ; seeds, dicotyledonous ; flowers, ordinarily complex ; inflores- 
cence, varied. 

Perhaps the best specimen for aflbrding t^e general characteristics of 
the Rose tribe is a Strawberry flower. Supposmg the reader to have pro- 
vided himself with one of these, he "t^ at first bo struck with a general 
resemblance to a Butt^i;up flow^. tn both the ^rpels and the stamens 
are numerous, bttt l^e 'following leading distinction between iihem may at 
once be seen, tn the Buttercup the stamens do not grow from the 
calyx, so that the latter may be altogether remcfved without in any 
respect disturbing lihe former. If, however, we afttempt to dissect a 
Rose or a Strawberry flowfer in this mannefc, We shall soon find it im- 
possible to remove the sepals of whioh the calyx is composed without at 
the same time removing all the stamps. This distinctive characteristic 
was known to LinnSeus, and embodied by him in the distinction between 
his icosandria tmd polyandria, as the reader wiH obs^ve, if he turns to 
p. 52. 

This peculiarity in the insertion ctf statttens in Sowers of the Rose 
tribe is shortly indicated in botanical langtiage by the term pertgynous* 
We have already seen that the term Impogynom means below the carpel ; 
therefore, the reader will now be prepared to understand that perigynous 
means around the carpel ; and this is expressive «f the mode of growth 
of stamens in the Rose tribe. Had we not, at an early period of our 
labours, explained the nature of the Strawberry itself, that point would 
have to be explained now ; but the reader is already aware that, the real 
botanical fruits of the Strawberry are those little seed-like things scattered 
over the surface of the part we eat. 

Very nearly allied to Stfawberries in their botanical aspect are the 
Oin<j[uefoil or Potentilla plants. Their flowers are almost exactly like 
those of the Strawberry, but Strawberries, nevertheless, do not result. 
The torus, which becomes juicy and delicious in the Strawberry, remains 
hard in the Potentilla. 

Raspberries and Brambles are also members of the Rose tribe, with 
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which they agree in the easily recognised essential characteristic of peri- 
gynous stamens. There is a sort of general resemblance, too, between 
the froits of the Raspberry, Blackberry, and ttie- edible portion of the 
Strawberry; yet i^e botanical distinction between Raspberries and Black- 
Iwrries on the one hand, and Strawberries on the other, is'amazingly great. 
The very part we e^t in the Strawberry is the portion we throw away in 
the Raspberry and Blackberry (fig. 132). The fleshy toraa or receptacle of 
the Strawberry becomes in the latter a white, msipid, Bpindie- shaped core,. 



132. Blackberry (Enbus Ceeshw.) 

whilst the edible part is a real frnit, or rather an assemblage of real 
fruits, matured ovaries. How are we to know this? the leanser will 
ask. Simply thus. Did he never observe that each of these Ettle berry- 
like elevations is surmounted or terminated by a sort of hair ? Now 
these hairs are nothing more than the styles of carpels, the lower portions 
or ovaries of which have expanded in order to become fruit. 

Let us now examine a Rose, not so much for the sake of learning any 
new points respecting the flower, as for the gake of gradually making: 
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ourselves acquainted with the stjructure of such fruits as Apples aad 
Pears. 

Perhaps we had better commence with the fruits, as a Rose flower has 
little to teach us. After the petals of a Rose have all fallen away, 
there remains, as eyerybody knows, a sort of bulbous-looking thing, 
which, if split open, contains little hairy prominences termed seeds in 
ordixiary language. In reality, these are fruits containing the seed, and 
the external envelope in which they are contained is nothing more than 
a calyx. This peculiar conformation will be readily demonstrated by 
considering the various parts of a Rose flower, and the changes which 
these parts undergo. If we open a Rose flower, we «ee numerous 
stamens but no pistils. On looking still more attentively, the tops of 
pistils become evident, that is to say, their stigmas, but their styles are 



133. Pear Blossom. 

hidden. If a vertical section of the flower be now made, the stigmas 
will be seen to proceed from ovaries affixed, as already described, to the 
cal3rx, and hidden by the envelopment of the latter, which surrounds 
them on all isides, only little throat-like openings being left. 

Here, then, the calyx, not growing to the fruits or carpels, although sur- 
rounding them, can readily be separated. But after the examples of 
botanical transformation which we have already seen, the reader will not be 
surprised at the information that, in certain members of the Rose order, the 
calyx not only surrounds the carpels, but actually attaches itself to them ; 
thus becoming what we shpuld term in ordinary language a portion of 
the fruit. This is the case with Apples and Pears, which are composed 
each of five carpels, recognisable by the five seed vessels closely enve- 



Digitized by 



Google 



FIRST OUTLINES OP BOTANY. 67 

loped in a fleshy calyx. What we term the eye of an Apple is nothing 
bnt the remains of the calyx surrounded by withered stamens. 

A precisely «imilar structure is obserrable in the Pear (fig. 133), the 
Quince, and the Mountain Ash ; the fruit of the latter, indeed, resembles 
common Apples in every respect except size and colour. The Hawthorn 
is also a Rosaceous plant, belonging to the sub-order Pomea ; hence the 
structure of the fruit. Hips and Haws, should resemble the structure of an 
Apple. On a casual examination thia does not seem to be the case, for 



134. Rosa Centifolia. 

whereas the Apple contains internally some parchment-like cavities, the 
fruit of the Hawthorn contains some things which resemble seeds enve- 
loped by a long covering ; this long covering, however, is no ol(her than 
a thickened condition of the parchment- like compartments of the Apple. 
The Apple tribe (sub-order Pomese) is thus seen to be nearly allied to 
the Roses proper ; the Almond tribe (sub-order Amygdalece), containing 
Almonds, Peaches, Apricots, Nectarines, Plums, &c., is still more nearly 
allied, however little one might anticipate such resemblance from a casual 
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eiamiiMLtion of the fruit. The reader will remember tkitt ia ike aob* 
order Pomes&, the OTary, or kmer portion of the imited carpdb, is inferior; 
that is to say, the calyx grows around it, adberca to it, and appears above 
it. In the Rose proper no such adherence takes place ; hfDce the o'nuy 
may be said to be superior ; in Amygdaleas, or the sul»-order of Hoeacefls,, 
c<mtaiiiing Almonds, Plums, Nectarines, &e^ the ovary is also supenor ; 
hence the truth of onr remark, that this sub-oeder was more nearly allied 
to Roses proper tiian is the sub-order Pomesa. If the flowess of Peaches, 
Plums, Nectarines, &c., be examined^ they will be found to be made up 
of a corolla of five petals, a calyx of five sepals, and numerous stamens 
arising from the sides of the calyx ; these are all characteristics of the 
Rose tribe. Instead, however, of many carpels, like the Roses proper, 
the members of the Almond tribe have each only one, which ripens into 
the sort of fruit termed by botaniei^ wnUxm^dintpe. For other specimens 
of the Rose tribe we refer the reader to figs. 134 and 195. 

Let us now exaa^e the chemical 
and physiological characteristics of 
the Bosaceae. The sub-order Eosea, 
coataining the Beses proper, does 
not inchide one iraxlous plant. On 
the contrary, the fiKrawberry yields 
us a delightfy article of food, and 
the fruit of some species of Rose is 
made into conserves. The leaves of 
this sub -order are usually astringent, 
and so in like manner are the petals ; 
those of the garden Roses are fre- 
quency used by medical men for the 
preparation of astringent draughts. 
Need we call attention to the fra- 
grance of Roses? That fragrance 
depends on the presence of a volatile 
oil, which admits of being extracted 
from the flower petals. It consti- 
135. Rosa llubiginosa. tutes the otto or ottar of Roses. 

The sub-order Pomem is also harm- 
less, if we except the seeds and flowers of certain species which coataia 
a minute amount of prussic acid ; not sufficient, however, to be injurious^ 
The fleshy part of pomaceous fruits is frequently an agreeable aitidLe ctf 
food, containing much. sugar in the sweet varieties, and various acids, of 
which tJie malic is the principal. In the sub-order Atrnf^doleci (figs. 136, 
137, and 140), the amount of prussic add, which becomes accumulated 
iat the most part in the leaves, petals, and seeds, is often very great ; 
nevertheless, the poisonous principle rarely extends to the fleshy pericazp 
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186. Apricot (Pwm«* Am^^ooiaca). 137. ^sach (Amygdalus Persiaca). 



188. Scarlet Bennet, or Atods 139. Ladies' Mantle 

(Qeum Coccineum) . (Alohemilla Vulgaris). 
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or edible portion of the fruit. The seeds of the Bitter Almond) and the 
leaves of the common Cherry Laurel, furnish examples of the great accu- 
mulation of prussic acid in certain members of this beautiful sub-order, 
which is also further distinguished from Rosese and Pomeae by yielding 
gum, which the two latter neVer do. 

Other plants belonging to the order Rosaceae are represented by figs* 
138 and 139. 



140. American Apricot. 

§ 25. ir]CBSLLIF£B.aB OB AFIAGEiB. THE UMBELLIFER0X7S OB PABSLET 

TBISE. 

Perhaps there does not exist a natural family of vegetables more dis- 
tinctly marked than this. Their general aspect alone, without going into 
anatomical mmutise of structure, is almost sufficient to distinguish them ; 
nevertheless, we will indicate the botanical characteristics of this great 
natural order. 
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Cliaracters : Calyx adherent to the ovary ; petals, ^ye, inserted upon 
an epygynous disc ; aestivation valvular, involute ; stamens five, alter- 
nate with the petals ; ovary inferior, two-celled uniovular ; ovule, pendent, 
reflected; styles two; carpels separating at the hase; seed dicoty- 
ledonous ; leaves alternate, simple, often divided, petiolate, in an invo- 
lucre. 

Such are the precise botanical characteristics by which the umbelli- 
ferce or umbrella berries, as we may call them, are known ; but, we repeat, 
their aspect is almost enough to distinguish them from other plants ; not 
but that a few plants of other orders bear umbels, and many seem to 
bear umbels without doing so ; but, generally speaking, the aspect of an 
umbelliferous plant is sufficient to characterise it. 

Taking for our example a specimen of Fool's Parsley {^ihusa Cyna- 
pium, fig. 142), we shall find the floral part to consist of a compound mnbel ; 
that is to say, little umbels attached to the stems which constitute large 
ones (p. 38). We shall find, both in the small and large umbels, that 
the petioles or flower-stalks shoot forth from points exactly opposite each 
other, otherwise the structure would not be an umbel. Take, for example, 
the Elder tree. A general examination of its flower would lead one to 
suppose that the Elder was an umbelliferous plant ; but, on examining 
it more attentively, the petioles, or flower-stalks, do not branch off at a 
point exactly opposite each other ; hence the inflorescence of the Elder 
tree is not that of an umbel, but of a cyme. Nevertheless, in the Gera- 
niums, and some other plants, the inflorescence is really umbelliferous ; 
hence the existence of an umbel is not quite sufficient for the botanist 
to rely upon in the disqimination of a plant belonging to the natural 
order Umbellifera, Let us, therefore, examine some of the remaining 
characteristics enumerated at the beginning of this description. 

If we examine the flower of a 
Parsley plant, we shall discover that 
the calyx is almost absent. The 
petals, five in number, spring ^m a 
narrow line or border. There are 
five stamens, each arising from be- 
tween two petals. 

As in the Apple, the ovary in an 
umbelliferous plant is inferior — that 
is to say, it appears below the calyx 
and corolla, inasmuch as the latter 
springs from above it 

What, then, is the fruit of an 141. Parsley Flower, 

umbelliferous plant ? We hear fre- 
quently enough of Carrot, Parsley, Celery, and Carraway seeds, but we 
do not hear of Carrot, Parsley, Celery, and Carraway fruits. Neverthc- 
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iess, all these are fwt^ not seeds. Tke real seed, is imbedd/^d wi^un 
the structure of a surrouodittg mass, a* we fpwid to he the caj9^ ixx the 
Apple and Pear. There the surrounding miiss ia fleshy aud easily 
separable ; here it is hard and firqdy adherent ; therefore the sorcaUj^d 
seeds of umbelliCerous plants are fruits of the Imd whieh botajoiats 
denominate by the term achantum. All these fruits separate naturally 
when ripe, or admit of ready sepajcatioijL into two pajrtft, and they are all 
furrowed ; moreover, the nature and direction of thqse furrow? differ in 
each species ; of the order, consequently, they are an important means 
for exxabling the botanist to distinguish umbelliferous species. The two 
grand peculiarities* then, of the umbelliferous tribe are, first, th^ pre- 
sence of umbels, secondly, the inferior fruit separable into two portions. . 
Why did we select a sprig of Fool's Parsley, as a specimen to iUi^styate 




142. FodI'i Parsley (^ti^ufa Cynapivm)* 

the tribe Umbellif(er» when so many wore readily pbfeipaW^ pl«M» 
existed? For thia reason: to show in wh^t resp««^ Foojl's Pi^iey, 
which is poisonovft, may be distinguished fr^m Urn Quiwury Pi^Mey. 

If the reader «9Uioin«s each terminal umbel of the Fool's Parsley, he 
will recognise at the bass of it three Imf-like Ihii^Ay wlHQh 9re bra^, And 
which, when they are arranged as we find (kmk in umbelUfearow pl^Alli, 
constitute each set an involucre. Th^ #tv«fcnt will ob#ervp that in thiB 
JEthusa Cynapium, or Fool's Parsley (Sg, 14*), IjtieAQ ]mQUk aJJ poi^ out- 
wards, by which characteristic sign may the FooPs Paj^l^y be (totJRgiMfttw^d 
not only froin common Parsley, but from all wiW iwbeljifejsaus plants* 

Whilst treating of these bracts, whwh in Uflfibellifefis^i omM^iM^ itbft 
involucrum, the reader's attention m^ ^ w^ b^ diro^ti^d tp o^iMi 
modiiicattons of form which brac^ts are capabii^ of a3»imii»g* Th^t Wi t|ii 
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Oak tbe^ grow together and giro rise to the acorn cup (flg. S$) ; ia the Piae- 
apple they grow together, become fleshy, and coMtitute the part we eat ; 
in the F5r cone they constftnte the scales ; in Umbellifcra, how^Tcr, they 
assume the appearance of leaves, which, indeed, is their genercd or nor- 
mal aspect. With regard to the physiological and chemical characteristics 
of the UmbelKfersB, they may be stated to depend on the presence eitiier 
of an odorous volatile oil, or a poisonous matter. Everybody is aware how 
agreeably odorous are the so-called Carraway seeds ; everybody is 
aware of the poisonous nature of the Hemlock ; and the noxious ohaiao- 
ter of the FooFs Parsley has already passed under notice. Umbelliferous 
plants may, therefore, be designated in general terms as stispicious plants, 
comprehending, however, a far greater number of innoxious than noxious 
species ; the latter may be generally discovered by their agreeable, the 
former by their disagreeable odour. 

In certain species of this natural order the iuBocent and the noxious 
principles are comhined. This is the case in the wild Celery, which in 
this condition is a rank plant, altogether unfitted for food. The change 
which ensues when Celery is cultivated in gardens we are all aware of; 
but the reason of that change merits a few remarks. Garden Celery, as 
the reader knows, is carefully buried in the earth, not only its root, but 
much of its stem being totally deprired of Ughl. Under this treatment, 
the buried portion of the plant becones etiolated or bleached ; becomes, 
in point of fact, botanically coinsidered, diseased; that is to say, the 
poisonous secretion of the plant is no longer elaborated, the odorous 
principle alone being fttrmed. A eonaideratioa of the nature and effects 
of etiolation leads us to a correct appreciation •£ the functions which 
those parts of vegetables exposed to the air and sun, especially, leaves, 
are destined to perform, and points out the necessity of giving vegetables 
abundant air and light, if we would have them bring forth their natural 
productions. To stimulate those natural productions is, in most cases, 
the main object of agriculture and horticulture ; occasionally, however, 
as in the example of Celery, the object kept in view is the reverse of 
this. 

The odorous principle in certain Umbellifer© is of a resinous charac- 
ter ; thus asafoetida is the produce of an umbelliferous plant growing in 
Persia. Opoponax and ammoniacum, both so valuable in medicine, are 
also the produce of umbelliferous plants. 

Many of the Umbelliferae contain sugar, so identical with that of the 
cane in evetj vesp^ct that sugar loaves may be made of it. Thus the 
presence of sugar may be recognised by the taste in the root of the 
Caicot ioA the Parsnip ; also, in th^e noot of Celery, although less evi. 
dently. indeed* sugar may be regarded as a pretty general concomitant 
of ike unbeli^nMks structure ; even in the juice of the poisonous Hem* 
lock it may be discovered by chemical tests. 
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It would be a needless task to occupy space in pointing out the varioua 
uses c^ umbelliferous plants to man. The so-called Carraway^ Coriander, 
and Aniseseeds, flavour our pastry and confectionary ; Carrots and 
Parsnips are amongst the most favoured articles of our food ; even the 
noxious Hemlock yields a valuable medicinal substance, eonia ; and the 
reein-yielding umbel-bearers pour forth their treasures in great profusion. 
By far the greater number of this family have white flowers ; some, like 
the fennel, have yellow flowers, and a few have blue ones. Of the 
latter kind are most of the Eryngo genus, and the beautiful Didiscus 
Cseruleus, of which we now give a representation (fig. 143). 



143. Didiicus Cseruleus. 



§ 26. MYRTACE-a:, OR THE MYRTLE TRIBE. 

Characteristics : Calyx, adherent ; petals, in number equal to the divi- 
sions of the calyx, inserted on a disc around the throat of the latter; 
aestivation imbricated, rarely absent ; stamens, ordinarily indefinite ; 
ovary, usually two to six-celled, pluriovular ; ovules, pendulous, reflected 
or curved ; style, simple • fruit, dry, or a berry ; seed, dicotyledonous, 
exalbuminous. 
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Such is the long list of general characters by which botanists recog- 
nise a plant of this^eat natural order; nevertheless, myrtles, lik^ many 
other members of the vegetable world, have a sort of physiognomy of 
their own, more easily recognised than described. Perhaps the fragrant 
odour diffused by these beautiful plants is one of their most prominent 
characteristics. All the substance of a Myrtle is more or less saturated 
with this odorous matter. Now we find it assumes its greatest power 
in the bark, now in the flower buds, now in the leaves ; but it is every- 
where present more or less. Supposing the reader to have before him a 
leaf of the common Myrtle, he need not be told that the leaf is odorous, 
especially when crushed between the fingers. Now, in what does the 
odour consist, and where does it come from ? This, like the greater 




I4i. Section of the Flower 145. Tr&mvene Section of 146. The Ck)mmon Myrtle 
and Ovary of a Myrtle. the Ovary of a Myrtle. (Myrtus Communis). 



number of odorous principles furnished to us by the vegetable kingdom, 
is a volatile oil, and in the Myrtle leaf it is secreted by specific organs, 
denominated glands. If a Myrtle leaf be held between a candle, or other 
source of light, and the eye, these little glandular bodies will be seen 
like so many specks ; it is within these glands that the volatile oil re- 
mains encased. Glands are not necessary for the secretion of volatile 
oil, nor are they necessarily confined to leaves. They exist in large 
quantities in the skin of members of the Orange tribe, and it is from 
them that the inflammable volatile oil is emitted when a piece of orange 
peel is squeezed between the fingers. Although the characteristic of 
agreeable odour is a very good common sign by which we may be 
justified in expecting that a plant may, in certain cases, belong to 
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Myrtace®, nererdtekBG it is a very loose sign wken taken vcpatt from 
others. We can only airive at a eorvect botanical compcehenaion of tke 
MyrtacesB by studying sooae of tbe generic characters moitioned in ow 
preceding Hst. 

If the specimen of common Myrtle nndex examination be a sprig, not a 
single leaf, the student, before he lays it down, should obserre that the 
leayes are oppoeUe, not mitemate (fig. 146). Let us now examine the flover» 



I 



The particular species under consideration has a calyx of "Bye divisions, 
and there are also five petals, but in certain species these floral parts are 
generally four. The stamens are naraierous, as will be readQy observed; 
and the reader need not be told at this period of our labours that it is 
necessary to ascertain whether ttiese stamens grow from thie calyx or the 
receptacle. They frow from the calyx, as will be readily distinguished; 
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tlft OVaify is i&fMor. It t^d^yiainis titf ee UPke eeil^, a)»d each ceU Gonitains 
many ovides ; a^ it e/hools tip m^ fityle> tr^eh teitni&artes m a stigma 
80 very minute that it cannot be seen by the naked eye. 

The diagrams (figs. 144 and 145) ^i^ « "vterticai^witioa of the flower and 
ovary of a common Myttle ; aJid a transverse section of the ovMry wikh 
adherent calyx, or tafthet the ttmh witJi adherent calyx. If the i<eader 
examines fig. 145, he "will observe tliat tlie number of «eed cells in the 
species of Myttle under consideration is "three, or, to use iHste laaguago 
of Botany, Ihe ovaty is trihctUar, or three-celled, if the reader noiiv^ 



148. Lecytliis OUaria. 



refer to the lii^t of characteristics of this family, he will find the ex- 
pression, " ovary, two to six-celled," which signifies that the nimiber of 
cells may vary between two and six. 

By well considering the characteristics already discussed, the student 
will be at no loss to recognise an individual of the Myrtle tribe, even 
Withbut taking into consideration minute micrx)scopio peculiarities. 
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Let us now proceed to mention a few particulars in connexion with the 
dimensions, natural habitation, and properties of this beautiful and useful 
botanical order. 

The stem of Myrtaces is generally woody, the leaves opposite or 
alternate, simple, entire, rarely stipulated ; frequently, as we haye seen, 
provided with secretive glandular appendages, imbedded in the paren- 
chyma. The flowers are complete, regular, solitary, or irregularly 
agglomerated. The greater number of myrtaceous plants have berries 
for their fruits ; but some others, the principal of them being Australian 
plants, have a dry hard fruit ; these, too, have alternate leaves, which is 
not usual in the myrtle tribe. The great districts for myrtles are the 
intertropical regions and New Holland ; only a few species existing in 
temperate climes. The spice sold as cloves is the produce of one of the 
Myrtle tribe, Carj/ophtllus Aromaticus (fig. 147), of which cloves are the 
dry flower-buds. Allspice is the berry of another {^Eugenia Pimmta). 
Ouava jelly, so valued and esteemed wherever it can be procured, is the 
conserve made of the mashed berries of a Myrtle which grows in the 
West Indies. The Pomegranate, too, a native of northern Africa, but 
which now grows in the south of Europe, furnishes another example of 
a fruit-bearing Myrtle. 

In reviewing, then, the chemical and physiological characteristics of 
the MyrtacesB, we learn that none of the tribe are poisonous. The 
greater number contain an abundance of fragrant oil. Some yield fruits 
which are delicious to eat ; and all are imbued with a certain, but variable, 
amount, of astringent matter, similar to that contained in oak bark, 
whence it has been denominated tannic acid by the chemist. 

Many of the species of the Myrtle tribe are very large trees. The 
Sapucaya tree, as it is called in Brazil {Lecythis Ollaria), is one of the 
tallest trees amongst the very tall ones that grow in Brazilian forests. 
We append a representation of a branch of this species (fig. 148). How 
different from a branch of the common Myrtle ! 



§ 27. CBUCIFEEJE on BEA88ICACE2S, THE CIITJCIFEIIOUS (CKOSS 
BEAEINO) OE CABBAGE TEIBE. 

Already, in an early part of the present work, we had occasion to make 
a statement respecting the crois-hearing flowers that we hope the reader 
ihas not forgotten. We mentioned that a strange plant being referred to 
this natural order, such plant might at once be considered harmless, and 
•probably very good to eat. 

Let us now go a little more minutely into the characteristics of these 
croBi'bearers, They are- these : Sepals, four, free ; petals, hypogynouf, 
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149. Flower of Shepherd'! Pune. 



four, free, cruciform ^ stameniy six, tetradynamous ; overj, bilocular, pla- 
centa parietal ; fruit, ordinarily a pod ; seed, dicotyledonous. 

Let us now proceed to the appli- — 

cation of such of the preceding cha- f 

racter; as may be necessary. Firstly, ^ 

the propriety of the term erueiferous 
will be rendered evident from en { 

examination of the appended dia- 
gram representing the flower of a 
plant termed Shepherd's Purse, one 
of the cruciferous family (fig. 149). 

This same indiyidual, the Shep- 
herd's Purse, shall also serve to 
teach us yet something more re- 
garding the peculiarities of the natu- 
ral order Cruciferae. 

Let us now examine a branch of the plant (fig. IM)). 
Directing our attention at first to the flowers, we find them to be 
arranged after the manner of a raceme, and totally devoid of bracts. 

This absence of bracts pervades the 
whole natural order Crucifere, which 
is the only natural order in which 
bracts are uniformly absent Hence 
by this sign a cruciferous vegetable 
may be as readily known as by the 
structure of the flower ; indeed, the 
sign of absence of bracts has a 
wider sphere of application. Tbe 
flowers of Crucifers are at the best 
very small, but perhaps they might 
not yet have fully developed them* 
selves at the period of observation. 
Consequently, if the cruciferous shape 
of flowers were the only guide, the 
student might not be able to wait for 
the sign of discrimination ; whereas 
by noticing the absence of bracts, 
he would know the plant under cim^ 
sideration to be cruciferous, and 
knowing this, he would be assured 
of its harmlessness at least. Most 
probably it would be good to eat, 
1«D. B«»ehofSh«pherd'tP«we. either in the form of eaUd or 

cooked. 

37 * [BOTAlTTftl <^ 
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The fidtfitit«g^6 tf Ix^kig Hktts aMe to teto toi 'XiJXikxkfmL pktf^ to » 
honnless and useM order we n^eed not 8ped6tlly kidiettteb They wffl 1» 
self-apparent. Let the reader consider the' bearing of: thiSs aneedote* 
It is related, that vhen during Anson'« wj^ges 'his eretrs disembtti^l'ed 

>n, fearful -of poisons, *would iiot suffer them 

except grasses, ncrtitttihstandln^ the sonirfy 

amongst them. Now, the reader must be 

ly know, that the scittvy is a disease almost 

exclusive diet of salt meait, wMionit iaocodir 

i especially vegetables of succHtelit ^hsorae^ 

ide great tavages in leur navy ; at presmit it 

en banished, partly by the adminietration of 

but chiefly \fy the admsnistrittton of Ihae 

a portion' of 'the rsttwjns of i^ery saflor. If 

Anson's crew had been provided with ft«sh ^wgetables to eat, 4ik^ 

scurvy would have been cured; and they knew it. "Herw gi^M;, tlien, 

must have been the'^r<$f the etirgeon, and how valuable is the kaow- 

ledge ef Bbtajsy ! 

HetoWng to mirifivefttigatian of ih^ ^dfetinctive sighs by whieh crvd- 
fetons planlJs may be 'knomi, we -i^ll merely call your attention to the 
h}6t (^Mil ^etieh flower ^as «ix sttenens, of which t«3D w ■ more spreading 
iilso shbrt^r than the ofthers; hlmce the denominaition tetr^tdfnamia 
{0t lbur-pdwe):ed) 'i& ^^ Miuiisaii or artificial dassifieation, and this is 
anot^^ essem^al eh»rftctetistic t>f ctuciferous plants. The other charac- 
tetistic «igns being <forr the moat part microeoopic, we pa^s them over 
trithbut notice. 

Crdciferse are dispersed -all over 4^e surface of the ;gk)be ; the greater 
Mmber, hoWeiPter, inhabit the ncythem temperate xonfe, more especially 
of the old wotM 5 bel^w^en ^le tropics they are raee, smd when they 
tfiist, aire Tottnd <ai mountain elevitions; beyond the tr^c of Capri- 
Trom they become less ftiequetot, efen more so than beycnd the tropic of 
Cander. 

Vhitfh. We mention that Cidbbages, Sea-^ale, Mustard, Cress, and 
Radishes heli^g to this order, W^ shall ha^e stated enough to de- 
monstrate the utility of its species. When we estate again that 
Walli^owets and tStoeks a*e tjwroiferous plants, the reader will see 
that tftiSty is not the cm^ chum -which the CmteifersB present to our 
mytice. 

^ The OrueifefaB sve imbued with an acrid volatile principle dis. 
peftled thioughotSft aH their parts, and frequently allied with sulphur. 
To this volatile ^nesj^le' cruciferous plants owe their piquancy and 
tijeir |)oc^i^ltr 'Odbur, which, after : putrefaction, is ammoniacal; thus 
pro^4]^ thi Cmc^rffi to eontaih the cheittical ^siii(ipie bQ^F* nitrogen, 
ammonia being a compound k^ ititrogen with hydrogen. In many 
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^ipedem of Crmt^no iSkiue exists in oosmexion iidtk ikB fodovous 
>mcipk n\m a bittet- jnaterial and 
ft fixed oil; "the latttef is cliie^ 
^yeloped m <te soed. The. active 
principles of annuals belonging .to 
tins order seside in ilie levras, 
those of tfee jjcremiiais in tke root. 
Certam species, die leases of 'wkidi 
«re inoperative, proditoe very acrid 
seeds. Many Cruciferae grow mild 
by cultivation, which augments 
their amount of sugeir and mu- 
cilage. The anti-sc<»^tie pi«|Bev- 
ties of many Cruciferse hxve hem. 
known from times «f great an- 
tiquity ; the species Vfknek pos- 
sesses the greatest ilBiae in lUi 
respect being the Cochlearia Offici- 
nalis, a dravnng of nhich is vfipne- 
sented (fig. 151). 

liL Coeiilearia Officinalis. 




§ 28. PASSIFI.OSA)0StJ^ <M "SmX 3PASBJ»W-3X0WEB TRIBE. 



The beautiful TwnxmJABrmfH, mmm& -eoBBonon in England, is a native 
of the forests of central A]aeri(»^ wlwre it grows on large stems which 
han^ like festoons from the bougks of 'forest trees, interleaving them in a 
network of gorgeous leaves aad flowers. 13ie term Passion-fiower wa» 
applied by the Spaniards, owing to the supposed resemblance presented 
in various^ parts of the floral whoirls to the accessories of Christ's cruci- 
fixion. The conspicQOus ray-^e appendages, sj^inkled with blood-like 
spots, were conpaxed to the crown of thorns ; the stigma is cruciform ;^ 
nor were the ardent Spaniards slow to discover other fancied resem- 
blances, which eyes less prejudiced than their own in favour of a domi- 
nant idea can scarcely recognise. 

Characteristics : Perianth free, petaloid, biserial, tubular urceolate, 
osdinariiy furnished sA its throat with one or more series of filaments. 
SN^mens sometimes ine^ted upon the throat of the perianth, or upon its 
base; sometimes hypogyaous, attached to the support of the ovary; 
^dinanly equal in auunber to that of the external divisions of the 
perianth. Ovary stipulate ; three or five placental ; three on four styles 
terminated by dub-like- stigmas ; ovules reflected ; fruit a berry ; inde- 
Mscent ox c^^solar thiee or five valyed j seed dicoljMonous ; embryo 
•ttmig^ central 
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We shall be able to individualise the Passion-flower order without 
giving ourselves the trouble to appeal to all the characteristics men« 
tioned. Nevertheless, botanists who penetrate more deeply into the 
study of plants, find it necessary to appeal to all the characteristics men^ 
tioned. . 

Many species of Passion-flower are now common enough in our gar- 
dens. For the purpose of examination, we shall select an individual of 
the species termed AmabiUs^ the representation of which we subjoin (flg. 
152). The student will first observe, on glancing at the broad charac- 



152. Passiflora Amabilis. 

teristics of the specimen, that the fiower is supplied with three large 
bracts, so aitanged that they constitute what botanists term an invoiu- 
erum. Proceeding inward, we next arrive at what ? The calyx ? It should 
be the calyx judging from its position, but the appearance of its separate 
parts (sepals) is different from the appearance of those sepals we have 
already met with. They are not green, but coloured like the petals of 
most flowers. We have already mentioned, however, that amongst the 
other transformations of parts which occasionally ensue, the transforma- 
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tion'of the calyx into the appearance of a corolla is not unfrequent. So 
frequently, indeed, does tlua occur, that mere green colour ia not to he 
regarded as more than a collateral circumstance. The external floral 
whorl is always considered hy hotanists as a calyx, whatever ite colour 
inay he. That colour is often very hrilliant, as in the fiischia, for ex- 
ample, where the gay looking part of the flower is not corolla or aggre. 
gation of petals, hut calyx, or aggregation of sepab. This assumption hy 
the parts of the calyx of the appearances usuaUy presented hy the corolla 
gives rise to what hotanists term a petalaid perianth. The student will 
find this term comprehended in the list of characteristics peculiar to 



153. Vertical Section of 154. Transyerse Section of 

the Pasuon-flower. the Passion-flower. 

Passion-flowers. The term petaloid means, like or re«emhling a 
petal ; the termination, oid, being derived from the Greek word, %Uot 
(eidos), likeness^ which word, in composition, changes etd into aid. 
Directing the eye to the lower part of the petals, they will he observed 
to rise from a shallow cup. like body, to which also are attached the 
petals and other portions of the flower. 

As regards the petals themselves, they are coloured similarly to the 
colour of the inside of the sepals, and are of the same colour on both 
sides, by which circumstance they may be distinguished from the petals, 
as also by the circumstance of their not having a little horn, which may 
be found on examination springing from each of the sepals. 
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We nssfcanm at ike fflMnratigy nj^ n^ick iiMgliMBtiirt SpaaiafdS' 
iwnpand; ta tlift erowB of - tiMnur I Wktrt we Hiose nrf»? Tbey are 
pcliili modiied in shape uBtii tiwy aloMMft pvesent; tke appeevanee o^ 
stamens* 'Rm mxtifjowtiwi, and yet mere fteqnentfj* ita aonferse, atasMM 
naodified into petals, is not: at i^ xadteqwtA in numy flewers at the 
reaalt of cnlhiTatiaK. In tke Paasion-icmer ttikmt, bovai^ry zl' esiste as 
1k« naoBl oondilioa of ih» flower. Let ne now proceed te> examine the 
c^modmotiTe^ or ftinit and aeed-pvedncMig portions of tbe lower, whixk 
ace. venjE pcNuliar. We* hwn aHveady mcntaened a ci^-llw body in eon- 
OBuoo.wkh thn sUw^Uaw of a Paosion^flower. It eoiveaponda witb tiie 
letter c in the diagram (fig. 153). In the centre of this cup a column- 
like body is observed rising aloft in the centre of the flower, to which 
certain appendages are attached. The nature of these appendages 
will at once be obvious.. Externally, we easily recognise flve anthers, 
and internally we recognise the club-headed pistils ; but looking again 
at the stamens, we search in vain for the filaments t» wkkk thay are 
usually attached. These filaments do not exist, at leaafc do noC sepa- 
rately exist ; they are aU united, soldered, as the Frendk lay, and il is a 
very goodnotd^ to the SMfgort of the ovary. This e jy e aaiBU!» ** Bu^port 
of iJie ovary,^ is aew^ to us ; but if the reader look at Ma dissected 
Paasioii-flower^ or at ous dia gra m (fig. 153), he will recognise the pro- 
priety of thei eaqpressiom; lor in tMs tribe the ovary is supported within 
the flow» by Means of a little steb. Now this little stem being called 
a st^gm^ the ovary L» said t» kft stipitate. This term, the reader will 
Temenilicr» ocenn in our fist of characteristics of this natund order. Let 
the student now esoynine a little more in detail the antiieia or pollen- 
forming heads of the stamens. These do not point toward)r tiie stamens, 
but in the opposite direction, which is very unusual. FertSisation of the 
ovule depends, as we need not repeat, upon contact between the pollen- 
dust and the stigmas; hence it would seem that the anthers should 
always point towards the stigmas. In most cases they do so point 
-towards them, but in the Passion-flower tribe we find an exception to 
this rule. 

Fig« 1^ represents tiie transverse section of the ovary containing^ tlie 
•seeds. The &uit, or ripened ovary, in all species of Passion-flower is 
egg-shaped,, diflering in size according to the. species. The blue Passion- 
flower pvoduccs a fruiit about the sise of a hen's egg; but in other species 
the fruit is much larger, and contains a delicious pulp. 

Passion-flowers, we have seen, are both agreeable and usdEul from the 
beauty of their flowers and tke flavour of their fruits ; many species are 
medicinal. Xhe pulp surrounding, their seeds i& in some cases sweet, m 
othN3» acid ; the latter serve, as the basis for the preparation of acidulated 
drinks, not only agreeable, but medicinal. One. speeies, Toisiflora 
Rubra, contains a narcotic principle which is aometimea employed as a. 
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•obstitiitB fiDT o^iimi^ Ftm^^om QimitmngmkarU is oukinraied f«r tke 
leffesking peilp sumwn^lng ks Meite, but its xoot is Tory poifOBOUs. In 
£iixiep«an gatdms » largo mMMv of spMiet. of Pawon^flowor ace now 
onltiMrattd, amongBt iriiich. may be cited m the diie^ Fasw^ovo dgmtaa^ 
or the blue PisMQA-^oimr; this basing, the • commolMst of tSL Of this 
flower fee B m t m fi^mi AnuMu (fig. 152) is a h^fridoi oioss.ra«o b^^ween 
J?assifiora,jMata and IWi^H^m iVtMyw. Its flowmrs ave soailet, and 
exhale a dsticote odocnr. The Jfifmagra QdMtia.iB a hot^use speoiefi* 
bearing deep»rodflowen» TaekmimMMuima h^ms loae'-eolowced.^ximers^ 
•and is a climbing plant, requiring a greenhouse for its culture. 



§ 29. CUCTTBBITA.GEJI» OB ZHS OirOI71CBE& IKIBE. 

This natural order is allied by nany characteristics to the Passion- 
flower, for which reason we treat of it ux tius place. 

Charaeteri9tic9 : Flowers monoecums, dio»ck)us.« or polygamous; Calyx 
with tube adherent to ovary ; stamens free, or monadelphous, or tria- 
delphous ; anthers turning outwards ; ovary three to five, rarely one-car- 
pefiisd ; B^ed. dicotyledonous, exalbuminous ; stem imiformly herbaceous, 
dimbing leaves altenate, palminerved, each famished with a lateral 
s^ule; inflosescenee, axillary. 

If wa compare the parts of the flower of a common Cucumber flower 
with ftose of a Bassion^flower, a similarity in many respects will be found 
to hold good. Lil^ the Passion-flower, the «alyx has the coloitf of petals ; 
like the Passion-flower, there is the same growing togetJiter of stamens ; 
like the Passiou-flover, the ovaary has one oavity, and the airangement of 
seeds within the ovary is similar. Moreover, both orders yield fruits 
which are juiey. These are strong resefliblances. Let us now examine 
the parts in which the two natural oiders are dissinular. In tbe first 
place, then, on referring to our characteristics of the order, we fil^d that 
the fiowers in Cucurbitacese are moncecious, or dioecious, or poly^famous, 
which means that some fiowers are male and others female ; the vnale 
flowers and the female fiowers sometimes exist on the same plant, some- 
times on different plants, and at ^her times on both. In this important 
particular, then, Cucurbitaceae diner from the natural order we have juigt 
fini^ed considering. Moreover, tibia Cucumber ha^ vezy rough leaves, 
which the I^sion-fiower has not ; ,the Cuewnbar hae aa inferior ovary, 
the Pa88ix)n-flower a si^perior ; the Pasaioa^fiower has rays, the Cucumber 
flotrer has none* Nor does the distincticm between the two natural 
families end with a mere difference of form and pajrts. 'X^ chemical - 
-Kiharacter of Iheu: secretioasy as we 6hsm fiod by and by, differs also* 
'^The Passion-flower tribe are uniformly harmless as regaicda every pei^ 
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except their root ; ^^hereas every member of the Cueumber order coor 
tains a poison. The Cucumber, or Gourd family, occurs naturally in all 
tropical and sub-tropical regions ; its members are more rare in temperate 
climes, but the shortness of their life, usually limited to one summer, 
admits of the cultivation in Europe of many tropical species. 

The greater number, if not all the members of Cucurbitaces, contain a 
bitter poisonous principle presenting many degrees of intensity. In the 
Colocynth it attains its maximum, and, being extracted, furmshes us with 
a valuable medicine. In the ordinary Cucumber the poisonous bitter 



155. Momordica Charantla. 
t 

principle is usually but little developed ; never to the extent of being 
dangerous, although frequently enough to be disagreeable. In the 
Melon, sugar is the principal secretion ; nevertheless, the bitter principle 
so prevalent in the family is not wanting ; it exists in the outside rind of 
the fruit, and to a still greater extent in the roots, which are violently 
emetic. Colocynth has already been mentioned. Bryonia, another 
species, is still more violent in its action. The common Cucumber 
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{Qncumdt SaHvus)^ although capable of growing in the open air of onr 
climate, is a native of IncUa and Tartary. The species called Dudaim is 
cultivated in Turkey on account of the delicious odour of its fruit, which, 
however, is possessed of an insipid taste. GK>urds are certain species of 
Cucurbitacead with very large fruit. Although our garden Cucumber 
possesses zio great claims to beauty, it is otherwise with certain species. 
The Momordica Charantia, for example, is a very beautiful Indian plant, 
the leaves and j^ts of which differ in external appearance from almost 



156. Trichotanthet Colubrina. 



every species of the Cucurbitaceie (fig. 155). Less beautiful than extra- 
ordinary is the species named Trieoaanthst Colubrina (fig. 156), the fruit 
of which resembles huge serpents hanging from the parent stem. It is a 
native of central America ; its leaves are more than a foot in diameter, 
and its flowers disposed in corymbs ; the corolla is white, and bordered 
by a long hair-like fringe ; hence the specific term TrieotantheSi which 
means, in Greek, hairy Jhwered, 
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§ 30. SOItUTACEJi, OB THE NIGHTSHADE T£IB£. 

Characters : Calyx free ; corolla regular ; stamemr inserted on Ae 
tube of the corolla, their number equal to that of the d^riskm?, and 
idtemating with them. Anthers bursting longitntfiiially, rarely by pores^ 
at the apex ; ovary two-celled ; style continuouff ; stigma simple; pericarp 
with twenty- four or many cells ; either a capsule witii a double dissepi- 
ment parallel with the valves, or a berry with placentae adhering to the 
dissepiment ; herbaceous plants or shrubs ; leaves alternate, imdivided, 
or lobed ; inflorescence vadalide, often axillary ; pedicels without bracts. 

When we inform the reader that Nightshade, Henbane, Tobacco, Stra- 
monium, and the Mandrake plant, aE belong to thia natural order, we 
state enough to convey to him a general impressioiiooBeiming Solanacese. 
It is a highly dangerous family, al^iough Qtt» that lunisters to our sus- 
tenance in the Potato, and to the comlbit of bmoj m the Tobacco. 




167. Calyx» Ovary, and Style 158. Flowar of the Deadly 

of the Deadly Nightshade. Nightshade cut open. 

The best flower the reader can select for making himself acquainted 
with the characteristics of Solanaceae will be that of the common Deadly 
Nightshade. Let it be procured with leaves attached, for they merit 
obBervationf. The leaves, it will be seen, am alternate, wbkh, in iM» 
fiuetily, constitutes^ an important gBoesic distinction. 

Let us now obsemre the flowBra (fig. 157). We find tkem to consist of a 
calyx in one piece or sepal ; henee the flower is monosepalous. We find^ 
sMureaver, that the calyx ia furnished with five tooth-Bke projectioM, 
wiiidi VKK^ have resulted in tiie generatioti of ^y^ dii^ettt sepals, had 
the progress of indentation gone far enough. 
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petatam, Chnr second ^agfam (fig. 158) represents one of these floweia 
cot <^en in sucb t^ manner that the mods of insectioiL of the stamens is 
efident. lAke tiie calyx, the- corolla is also five dentated. Remark^ now» 
how the stemens ate attached* Hhej vpcm^ from between the dentated 
processes or lo^yes of the eoroUa ; and this is in¥ariafale £or all the geneia 
and speeies of Sohmaeeee^ serring to distingnish their members from those 
of PHmuiacem^ or the Pnmrofe tribe. If the read» examine the con* 
stmetion of a Prinunee, he will find what we say to be true. 

If we new^ psoeeed from the flower to the ovar]r» and transversely 
cBvide jiy two separaite cell? nkay be obserred, eadi of which contains a 
number of ovules (pg. 159). This ovary, when ripe^ constitutes the fruit, 
a small two^ceHed black berry. 

If a seed be transvers^y divided, the embryo will be observed cmled 
up within it, and k, therefore, said by botanists to be curved (^. 160). 
FhiaQy, the most essential charaeteristics of the Nightshade tzibe are 
sup erior two*eeU9d ovary, regular ^flowery and tUiamatB leaves. The lattmr 
pecrdiarity distinguishes them from the Gentian tribe, with which their 
appearance in other respects is almost identical. 





159. Tnnsrene Section of the 160i Cncred OTsk of the 

OVarjr of Hie Dfeadly IHgbtiduide. Deadly Nightihade. 

Numbers of the numerous family of SolanacesB chiefly belong to the 
tropics, very few* species being natives of temperate regions, and none 
existing in either northern or southern frigid zone. Nearly all, if not all, 
the species of Solanaeese contain a poison of a narcotic kind. Even that 
useful solanaceous plant, the Potato, is not entirely free from poison. The 
fruits are notoriously poisonous, and even the juice of raw Potatoes is inju- 
rious. Nevertheless, the Potato, as we all know, is highly nutritious. This 
arises from the stazchr and gluten which it contains being mingled with so 
little of the poiisonous principle that the latter is destroyed by the cooking 
process to which Potatoes are subjected before being eaten. The Sgg plant 
is one of the Solanacese, so in like manner is the Tomata ; both are occa- 
sionally eaten ; the latter, indeed, frequently ; by the Spaniards, almost 
universally. They are both, however, injurious eattta isw. We may here 
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remark, in connexion with the Potato, that the vegetable substance, starch, 
is largely diffused throughout many poisonous plants, yet, when separated 
from them, it is invariably harmless. Of this we have a remarkable 
example in Tapioca, which is nothing else than the baked starch extracted 
from the trunk of a tree, the Jatropha Manihot. The juice of the tree is 
so poisonous that arrows are poisoned with it ; nevertheless, Tapioca is a 
delicate article of food. The common Deadly Nightshade {Atropa Bella* 
donna) grows in shady places, and is an elegant, though dangerous 
looking plant. Here, as a general rule, we may remark that most plants 
having dark-green foliage and dark-coloured flowers are poisonous. The 
Belladonna bears a cherry-like fruit, which is sometimes incautiously 
eaten by children, and too often with a fatal result. In 1793, some 
orphans, brought up at the Hospice de la Pi^t^, at Paris, were employed 
in weeding a botanical garden. They happened to be attracted by the 
tempting looking fruit of a Belladonna plant, of which they ate a con- 
siderable quantity. Fourteen of those unfortunate children died in conse- 
quence only a few hours afterwards. This lamentable catastrophe justifies 
the generic name Atropa^ from Atrapa^ one of the Fates, who was sup- 
posed to cut the thread of life. The specific name. Belladonna^ signifies 
beautiful lady, and is dependent on the circumstance that the Italian 
ladies use the distilled water of this plant as a cosmetic. They fancy it 
improves their complexions. The active principle of Belladonna chiefly re- 
sides in the leaves and in the root. Chemists term it Atropine or Atropa, 

The Mandrake (fig. 161) is a species 
very nearly allied to the Belladonna ; 
it grows in the south of Europe, and 
in dark places. Hence its name, 
Mandraffora, which signifies orna- 
ment of caverns* This plant, known 
and celebrated from times Qf very 
great antiquity, was employed by 
the so-called sorcerers of ancient 
times to produce narcotism and dis- 
ordered visions. Its roots are large, 
often two-pronged, whence the fan- 
cied resemblance to the lower limbs 
of a man. 

Henbane, or fftfoseyamus Niger,' is^ 

another European plant belonging to 

this genus. It is biennial, and grows 

i amidst the ruins of buildings in the 

neighbourhood of habitations. Its 

stem is studded with a cotton-like 

161. The Man<Unke substance, and it constantly exhales 

(Maodragora Officinalis). a repulsive odour. Its corolla is 
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palish-yellow, veined with purple. The Hyoscyamus, or Henbane, owes 
its narcotic properties to the presence of a peculiar alkali. The action 
of Henbane is far less powerftd than that of Belladonna ; nevertheless, it 
may cause death if eaten. A German physician relates that, on a certain 
occasion, the Benedictine monks of the convent of Rhinon were presented 
with a salad in whidh the sliced root of Chicory, as was thought, had been 
placed. Instead, however, of Chicory, the root was of Henbane. After 
the repast, the monks went to bed. Symptoms of poisoning soon com- 
menced; the monks were all stupified. The time for matin prayers 
arrived, and one monk was so fast asleep that his fellows supposed him 
to be dying, and under this impression administered to him extreme 
\mction. The other monks went to chapel, but they had much better 
have stayed away ; some of them could not even open their eyes, much 
less read. The vision of others was so disordered that they thought 
insects were crawling over their books, and employed themselves in 
blowing and brushing the intruders off. Others, instead of praying, 
uttered nonsense. In the end, aU the monks got well, even the one sup- 
posed to be dead ; but one poor individual, a tailor, could not thread his 
needle for a long time afterwards, so disordered was the state of his 
vision. Instead of one needle the tailor saw three, and as he could not 
t^ll the real needle from its ghost-like duplicates, there was slight chance 
of threading it. This anecdote makes known better than any formal 
description the physiological action of Henbane. 

The Stramonium (fig. 162) is an- 
other of the Nightshade tribe (Datura 
Stramonium). It is an annual, and 
was unknown to the ancient Ghreeks 
and Romans, although now common 
enough, having been brought from 
central Asia in the middle ages by 
that wandering race, the Gipsies. Its 
active principle is called daturine, 
which exists in the leaves and the 
seecLs. 

TheCapsicum(Cap««*in-4nntiMm), v 

is another of the SolanacesD. It is 
an annual, originally a native of 
India, but cultivated now in Europe, 
Africa, America, and Australia. Its 
berry is conical, smooth, and shining, 

green when unripe, passing gradually 162. Fmit of the StramoBimiu 

into a beautiful coral-red. In this 

pod resides a resinous balsamic acrid principle named ec^meine. Cayenne 
pepper is Capsicum fruit reduced to powder. 
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The beauUfal Tomato, or Lo^e Apple {Lycoperneum eMcuUnhmC^^ a 
native originally of the West IndieB, is now cmlthrated in Europeann gaiv 
dens, more especiaUj in thcfee of Spain and Itaiy. In the former country 
it serres as a duly ardele of lood for aboost 'every social ckss. 

We no^v arrive at the gemis Soiamim, from -which the order Soia&aoen 
takes its name. It is very munerons in spades. Its generic ohatacters 
may be enumerated as a rotaceous corolla, anthers not opening by longi- 
tn<^al €ssiaces, bat by two peurts at iheir summits. The most oommoU 
species of the genus S<^Bimi is the Dtdcamaroj or Bitter Sweet, a plant 
which is found growing in almost efery hedge in the vicinity «f X<0Ddxm, 
known by its sombfe loUage, its pendcait cymes of petty flowers, and its 
deep-red berries. 

By for the most importaiit, however, amongst the genus Solanmn is Hbe 
Potato j or 8&lamm TtAwmwm, a phnt which origiiially was aMiftive of 
the OordUl^ras, w h^h mountaias of Peru and Chili. 

The student will remember that the Poteito is sot^^sot, b«tm tuber. 
He will also Teraember the botanical signifloance attached to the wovd 
tuber, whkh is Or^aort of -aggvegataon of imderground buds studded upcn 
a dense mass of starchy meHter and gluten desigaed ior thehr norunsh. 
ment. 

Tobacco {Nie9timm Tt^awm,^g. 168) is another plant belonging to 
the natural order we are cotis^ring, and the vee—some will say abuse 
— of which is too well known to require comment. 

When Christopher Columbus, in 1492, first set foot m the island of 
Cuba, he saw, amongst other strange customs, lite natives filler the 
leaves of a plant» dry these leaves, roll them into Ihe fisrm of a toi«h, light 
the torch, put the mugnited end in the mou^, and breal^e ^e smoke. 
Such is the first account w« have handed down to us of the maawftu;t«ue 
and uses of a '* m:3d Havannah." Subsequently, when Cohnnbus and Ms 
ffold-ixuniing associates gained the main continent of Ameriea, they saw 
a similar custom every^ere in force amongst all classes, slightly varied 
as to detail, some using pipes, and others preferring the Cuban method 
of cigaf smokingp. Nor were chewing and •snuff-taking unknown to the 
Mexicans and Peruvians. The Mexican priests, in particular, were in 
tho habit of taking snuff profusely for the purpose of clearing their brains 
and exalting their intellects. From the aborigines of America, Tobacco 
passed first to the ^aniards,. then to the Portuguese, then to the Snglidi, 
and it is now every wheae ; and despite a great deal of opposition shown 
to it, there is no great reason to suppose that Tobacoo^chewing, 4Bmoking, 
or snuff-taking will ever be abolished. 

Tobacco was first brought into Europe by Jean Nicot, French am- 
bassador at the court of Portugal ; hence the name NiooHana gwen to 
the genus. It wf» ^ns ambassador who, we are told, offered the &rst 
pinch of snuff to Catherine de Medici. The queen was mfuch pleased 
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wifh tbe sensation, history informs us, took to ".sntrfRng" whih great 
ardour, and becoming tiiie acknoirledged patroness of imiff. Tobacco was 
called in consequence Her%e ie la Reme. 'Sir Walter Raleigh took soib» 
Tobacco from YirginiatoEngland,Bnd 
became remarkably fond of its use. 
His example was soon followed even 
by the most re^ed courtiers. James 
I., every person knows, entertained 
a furious hatred against Tobacco. 
In the year 1619 he fulminated an 
edict against it, but Tobacco was 
more powerful than the king. Pope 
Urban VIII., in 1624, next set 
to work to check the use of To- 
bacco, against which he laxmched 
a special bull. The pope did not 
succeed better than the king. ' Nest 
in the list of Tobacco stoppers came 
the Sultan Amnrath W., the Shah 
of Persia, and £he Ghcand-Dnke of 
Muscovy. These potentates more 
especially directed their efforts to 
restrun the habit of snuff-taking; 
and, disdainiz^ argument which had 

so signally failed under James, dis- ^^^ ^^ Tobacco Flower, 

daining, also, religious enactments, 

which had not been more successful under the pope, this precious trio of 
Oriental worthies thought that the shortest way to check the habit of 
snuffing would consist in cutting off people's noses. This remedy ihsj 
carried, we are told, pretty liberally into execution. 



,§ 3L XEGTJMINOSJE, OR THE UCGXTMINOUS TRIBE. 

The structural characteristics of the firot termed by boianiats a 
legxime we shall presently enumerate ; meanwhile, we will inform the 
reader that a legume is merely wiother name for j^dy the sort of fruit 
borne by the Pea, Clover, Laburnum, and mwiy others which will easily 
suggest themselves. 

Characteristics : Calyx free and monosepalorus ; corolla perigynous or 
hypogyneFus, regular or irregular ; stamens double the number of petals^ 
or otcasionally indefinite ; pistils united into one carpel ; fruit a iegmxie I 
seed dicotyledonous ; embryo straight or curved, exc^bvmHious ; leaves, 
alternate, stipulated. 
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This is an exceedingly lai^e and exceedingly valuable order of vegeta- 
bles, all of which present good external marks for distinction, and, more- 
over, possess a similarity of chemical and physiological qualities. 

The great universal characteristic of the Leguminosae is that from 
which they derive their name Leguminosse ; let us, therefore, examine the 
anatomy of a legume. A legume, then, is nothing more than a long flat 
carpel, for the most part containing many seeds, and splitting, when 
arrived at maturity, into two halves. The seeds, it will be remembered, 
all grow irom one commissure or junction line in the inside of the carpel. 

As regards relative dimensions, legumes differ considerably, some being 
longer than they are broad, others the reverse. This circumstance, how- 
ever, gives rise to no physiological distinction between the two. 

Leguminosse being an exceedingly numerous order, and comprehending 
plants amongst which differences of structure exist insufficient to justify 
their formation into different orders, is divided into groups, the distinc- 
tions between which will presently come under consideration. One of 
these groups, perhaps the most important, is the Pea tribe, the members 
of which are sufficiently familiar to all of us. Independently of the 
existence of a pod, in these plants there is another striking peculiarity ; 
the flowers are shaped very much like butterflies. Hence arises the 
denomination papilonaceous (from papilio, the Latin for butterfly), by 
which the Pea sub-division of Leguminos® is known. 

Let us now study one of these flowers a little in detail. The calyx is 
made up of fiye sepals, all of which unite in a tube. The corolla is made 
up of five petals, not all, however, of equal size. One of them is con. 
siderably larger than the others, and rises behind them. This petal has 
cu^quired amongst botanists the distinctive name of vexUlum or standard. 
The two shorter petals which stand in front of the standard are termed 
ala, or wings. They are protected by a portion of the corolla, formed 
like a boat, from which circumstance it derives the appellation carina, or 
keel. 

Next observe the stamens, and you will find that they are collected in 
groups, or, to use the expression of Linnaeus, they are '' adelphous." All 
the common papilonaceous flowers are adelphous ; but many foreign 
species, especially certain natives of New South Wales, Fultanaus Gom- 
pholobimus, DaviesiaSj &c., are not. 

Next come the plants, which, although bearing legumes, are not pro- 
vided with papilonaceous flowers. This division comprehends Cassias 
(fig. 164) and their allies. Lastly, we have the Mimosa tribe« the great 
characteristic of which is the possession of flowers like those of the Cassia 
in structure, but so very small that they can scarcely be recognised by 
the naked eye. 

The order Leguminosse is that beyond all others which furnishes the 
greatest number and variety of substances useful in medicine, domestic 
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economy, and the industrial arts. Many possess a saccharine principle 
-which pervades their roots, the stem and leaves containing but litUe. 
Of this kind is the Liquorice (Giycyrrliiza Glabra), 

Certain species possess roots furnished with tubers containing starch 
and sugar. Of this kind is the Alhagi of the Moors (^Alhagi Maurorum)^ 
a native of Asia and tropical Africa. In Persia this vegetable exudes 
from its stem a delicate manna. 

The fruits and seeds of many Leguminosse, such as the Haricot Bean, 



164. The Herbert Cassia (Cassia Floribnnda). 



gathered before maturity, contain mucilage and sugar, and thus furnish 
us with a delicate article of vegetable food. If allowed to grow quite 
ripe, then the seed becomes highly charged with starch, and is used as 
food in another form. The Peas and Beans of our gardens may be con- 
fiidyed as exclusively belonging to temperate climates. Tropicid regions, 
nevertheless, have their papilonaceous substitutes. Amongst the most 
remarkable of these is the underground Bean of Brazil (Arachis Hypo* 

38 * [BOTA»T 7.1 
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^fad)i an annual plant, the fruit of which, very soon after impregnation, 
elongates downwards; penetrates below the earth, and buries itself some 
two or three inches deep. The fruit having thus dug its own grave, ripens 
in this curious position, and produces oily seeds very agreeable to eat. 
In the greater number of species the ripe pod-husk is tough and leathery. 
In the CaxobBean, however, it is soft and good to eat The Cardt 
Bean {Ceratonia Siliqua) is a very common tree on the shores of the 
Mediterranean, and its pulpy saccharine fruit is eagerly eaten by animals. 



165. The Nosegay Vetch (Lathynis Latifolius). 

It is from the seeds of this plant that the denomination carat weight (four 
grains) employed by jewellers is supposed to be derived. 

Many papilonacese have a mucilaginous saccharine stem, slighfly 
bitter and aromatic, and yielding excellent pasturage. Foremost in this 
list are the Trefoils, Vetches (fig. 165), and Lucernes. The Fenugreek 
diffuses a somewhat disagreeable odour, yet its seeds are held in great 
estimation by Turkish ladies, with whom extreme fatness is consi4eTed 
the greatest point of personal beauty, feminine thinness being a qxiality 
held in aversion by the Turks. The delicious Tonquin Bean {Cmmarouna 
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Odarai^) owes lt« disdiiodTe ckaraoierivtic to Uie ptv^ir^flee of a sort ^f 
concrete fat, named by the chemists Coumadme. 

Many Legunnnosfe of the old irorid centain an a^tvingeat juioe, wiiich, 
being caused to flow from iiifiisiom and dned» becomes hardeaad into 
substances employed in medktne «ad the arts. Of thifl deseiiption. is the 
substance resin. 

Several American species «re tised for dyeing ; f(»: example, the aoHcalWd 



166. The Logwood Tfte (HsmatoKylon Csmpechianum). 

Brazil or Pemambuco \rood is the produce of a legumiijous plfti^t» Ae 
CtBsalpinia Eekinata, Sappan wood (C. Sappan) is another, as m like 
manner is Logwood {Maniaf&ieylan 0(Kmpechianum^&g, 166) and Red San- 
dal wood {Pterocarpus Santalinui), But assuredly the most important of 
all the leguminous dye materials is Indigo {%. 167), the produce oC ike 
InUgcferet Tincferia, a native of tropical Asia, but bow cultiTatod m 
m«hy other tropical regions. Blue Indigo, however, does not exist roady 
formed in the Indigo plant, but is procured ft«m it by submitting the 
plants to a sbrt'i>f fermentation. The cheraicid mMee of lad^ is very 
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peculiar, differing from all other dye staffs, and does not admit of being 
explained in few words. 

The so-called Aloe wood is a resinous aromatic wood famished by fL 
leguminous tree which grows in certain mountainous regions of Cochin 
China. Its botanical name is AloexyUm Agdlloche. 

Copal resin, a valuable constituent of many yamishes, is the produce 
of a leguminous vegetable, of which the name and even the true locality 
were long unknown. The tree yielding it is now demonstrated to be the 
Hymenaa Verrucosa^ a native of Madagascar, and called by the natives 



167. The Recumbent Indigo-plant. 

Tanrauk-rouki. Copaiba, Balm of Peru, Balsam of Tola, and Gum Traga- 
canth, are also the produce of various species of Leguminoss. This is a 
long list of physic stuff, but we might fill whole pages in this way, so fertile 
in medicinal products are the Leguminosae. Suffice it to say, that Tama- 
rinds, Cassia, Senna, Gimi A'&bic, and Catechu (one sort), are all the 
produce of vegetables belonging to this natural order. None of these 
medicinal and highly odorous species are natives of our temperate clime, 
or admit of being grown there except in hot-houses ; but we have, at 
least, the delicate-blossomed, odour- diffusing Sweet Pea. 
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§ 32. BOBAGINACE^, OB THE BOBAGB TBIBE. 

Although many natural orders of plants must be altogether omitted in 
this work, yet we will at least find space for the natural order containing 
our general pet, the Forget-me-not. 

Characteristics : Calyx free ; corolla hypogynous, monosepalous, or regu- 
lar sub-labiate ; stamens five, inserted on the tube of the corolla alternate 
with the (Uyisions ; carpels four, rarely arranged in pairs ; seeds inverse 
dicotyledonous, little or no albumen ; radicle, superior. 



168. The Bugloss, or Ox-tongue (Anchusa Officinalis). 

There is a certain tribe of plants which Linnseos termed AsperifoH^f 
on account of the hair-Hke projections with which their leaveff and stems 
are studded. Prominent amongst these yegetables is Borage, hence the 
modem term Boraginacea^ now applied to the order. 

Remark the peculiar fashion in which the flowers of a Forget>me-n6t 
grow. The stem which bears them is coiled up like the main-spring of 
a watch, and as the flowers grow the coils unfold. This kind of in- 
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florescence is denominated by the botanist gyrate^ and is as distinctive of 
the Borage tribe and certain allies as the minute characteristics enume- 
rated in our preliminary list. 

Let us now pay attention to the flower. The calyx consists of five 
sepals, which remain joined to each other to the extent of half the flower, 
thus constituting the tube. The border of the corolla is also divided 
into ^\Q lobes. Lastly, we observe five stamens and an ovary, firom 
which springs one style, terminated by a double stigma. In corre- 
spondence with four lobes of the ovary, we observe four nut^like things 
which used to be mistaken for seeds ; they are really fhiits. This pecu- 
liarity of fruit and of inflorescence {gyrate) are the grand distinctive 
characteristics of the Borage natural order, the members of which are all 
harmless, and many of them the sources of valuable dyeing materials. 
We insert a drawing (fig. 168) of a plant belonginy te this order. . 



§ 53. LABIATX, em. XHE LIP-FtOWER TJilBE. 

Every person who has attentively examined the flower of a Mint, Sage, 
or Lavender plant, cannot £ul to have resna^ed the general similarity 
which its mouth bears to the open jaws of an animal ; hence the term 
labiate, or lipped (a more expressive one might be found), which has 
been applied to them. 

Characters : Calyx free ; oorolla hypogynous, monopetalous, irregular ; 
stamens inserted on the tube of the coxoflji, four or two ; fruit composed 
of four achsenia ; seeds dicotyledolious, e:ialbuminous ; radicle inferior ; 
leaves opposed or verticillate. 

Such are the nice scientific points which characterise the Labiate, but. 
we shall be able to recognise them by superficial characteristics^ 

Reversing the usual order of otur investigation, let us first pay atten- 
tion to the ovary. When ripe, it di^aiays the four nut-like finits, termed 
by botanists achcenia, as we found in the Borage tribe ; and when it is 
considered that this kind of fructifioation does not exist in any natural 
order,- save Bora^inacese and Labiatse, the value of this characteristic 
will be evident. Further than this, there is no similarity between the 
two natural orders. The Borage tribe is insipid, the Labiate tribe 
powerfbUy o(ioro«8« The Boeage tdibe has gyrate infloimtion ; ttie 
LabiAte tribe has not. The Borage tribe has round hairy^ stems; the 
Labiate t^ibe, stems which are square and angular. Flowers of the 
Borage tribe have a regular, tiiose of the Labiate tribe an inregolar, 
cetolla. Flowers of tiie Borage tribe have five stamens ; whereas those 
of the Labiate tribe ha^ve foutr — two long and two short (fig. 169^. 

9he piinciptl habitat of this natnrai ovder is the ancieait world, more 
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especially the zone bounded by the fortieth * and fiftieth parallels of 
northern latitude. Their number diminishes towarda the tropics and 
eidier poles. Beyond the tropic of Capricorn ihey are seldom founds 
and are altogether banished from the polar regions. 

Most of the Labiatce contain a Tolatile oil, a bitter gum-resinous 
principle, and gallic acid. The purely aromatic species are employed as 
flavouiing matters in domestic economy, and aa perfumes, in addition to 
their medicinal uses. 



169. Hyssop CHyssopus Officinalis). 
§ 34. SCROPHULABIACE^, OR THE FOXGLOVE TRIBE. 

Chameteristics : Calyx free ; corolla hypogynous, monopetalous, gene*- 
raily irregular, bilabiate; stamens inserted on the tube of the eordla, 
gei»KBally less numerous than the divisions of the latter; ovary, bi« 
partite, biiocular. Fruit capsular, rarely ^shy ; seeds dicotyledonous, 
albuminous. 

Taking a Foxglove as our specimen, the student caaanot fail to be 
^itmck ^vith e general resemblance subaisting between a flower of a 
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Labiate plant ana a flower of the Foxglove. In the latter, however, the 
irregularity of corolla (fig. 98) is still more marked. The ovary, more- 
over, is different ; we no longer see four lobes, but two, each of which 
is a cell, which, if cut open, displays a great number of seeds. 

The Foxglove tribe is not completely banished from any region, 
although they more especially belong to warmer parts of temperate climes. 
Between the tropics and in the polar regions they are comparatively rare. 
The Scrophularia, from which the name of the order is derived, was so 



170. The Foxglove (Digitalis Purpurea) 

called on account of its supposed efficacy in the cure of scrofulous 
diseases. Unfortunately, the opinion is not borne out by experience. 
The Foxglove (Digitalis Purpurea, fig. 170) is an exceedingly valuable 
medicinal plant, owing its efficacy to the presence of a chemical substance 
termed dtffitaline. Its great use is to diminish the action of the heart, and 
consequently to lessen the violence of the blood's circulation. Digitalis, 
however, and all its preparations, are so powerful in their action, that 
they should never be administered except tmder the sanction of a medical' 
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man. The Foxwort, Veronica, Snapdragon, Monkey-flower, and Verbas- 
cum, all belong to the natural order we are now considering ; but per- 
haps the most beautiful species in this family is that the representation 
of which is now subjoined (fig. 171), the Faulonia Imperialism so 
named after a Russian princess. It is a native of Japan, remarkable for 
the beauty of its heart-shaped leaves^ and its long, blue, odorous flowers^ 
disposed in panicles. 



17U The Imperial Paulonia (Paulonia Imperialis). 



§ 35. COMPOSITE. 

Characteristics : Inflorescence in a capitulum, receptacle, or torus, com*i 
TOon, surrounded by an involucre ; calyx tubular, adherent to the ovary ; 
corolla epigynous, monopetalous ; stamens ^yb, rarely four ; anthers 
united to the tube by their edges ; ovary inferior, unilocular, imiovular ; 
ovule erect ; fruit an achsBnium ; plant dicotyledonous, exalbuminous ; 
radicle inferior, 

Compositae, of which at the present time not less than nine thousand 
species are known, constitute the tenth part of the vegetable kingdom, 
and, therefore, perhaps ought to constitute a class rather than a natural 
order ; nevertheless the type which they present is so characteristic, that, 
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in spite of their great numerical superiority over other iiatnrai groups, 
botsoiists haTe continued to regard them as an order. 

For the most part the Composite are herbs, generally perenniala ; cer- 
tain species are ligneous ; indeed, a few arc arbomscent, constituting trees 
of large size. The leaves are generally altcmate, various as to their 
form, but always without stipules. The capitula always present t^ 
general appearance of a corymb or a cyme ; the aggregate mdoreseeiioe is 
therefore definite ; but each compoimd flower entering into the cyme or 
corymb is indefinite, as is sufficiently made known by the order of floral 
development— the external florets always being the first to expand. Per- 
haps the best manner of studying the compound inflorescence is to regard 
each capitulum as a spike flattened down upon itself in such a manner 
that what it loses in length is gained in thickness. Upon this normal 
spike each floret grows from the axilla of a bract ; therefore, we ought 
to find upon this compound spike bracte in equal number to the flowers, 
and situated externally to them. But the nwrnal state is still further 
disturbed by the perishing, or "* ahertimr to use a phrase common in 
botanical descriptions, of some of the florets, in consequence of pressure 
made upon them by their fellows. Hence it follows that only the bracts 
appertaining to the outside florets ever arrive at maturity, and form the 
general involucrum. The internal bracts are merely represented by 
minute scales, silk-Uke fllaments, or hairs. 

When we analyse in this manner the. nature of a capitulum, the ex- 
planation is seen of the different aspect assumed by the torus, or flower- 
disc, in various genera of compound flowers. In the Chamomile it is 
covered with hair, in the blue Corn-flower it is silky, in the Onopordon it 
is alveolar, that is to say, studded with socket-like indentations, similar 
to those in which are imbedded the teeth of animals. Finally, in certain 
Compositae, of which the Dandelion may be taken as an example, it is 
absolutely naked. 

In the greater ttnmber of eases, each floret of « oompouend flower bears 
stamens and pistils, as in the Corn Centaury (fig. 92), the full representa- 
tion of which is given in fig. 172; but in others the florets of the 
circumference alone are pistiiliferous, as is seen in the Chrysanthemum 
(fift, 100) ; or even sterile, or devoid of both pistils and stamens. Again, 
certain remaining members of the Composite order have stamiferous 
flowers in the centre and pistiiliferous flowers on the circumference : of 
this kind is the Marigold. Finally, there are yet others, the flowers of 
which are entirely stamifercus, or entirely pistiiliferous ; and these 
flowers may be on one or .two separate plants. 

The calyx, the tube of which is adherent to the ovary and altogether 
confounded with it, terminates in a limb or free portion, which is subject 
to numerous modifications of form ; thus furnishing excellent characters 
lor the distinction of genera. It is completely effaced in the Chrysan- 
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tlteitiiKm (fig. 100) ; it forms a crown in the wild Ckamomile and Tansy ; 
and is developed in tooth^like protu^rances, or lamilar scales, in tke 
Soi^wer, Tagete, Bidens, Helianthus (fig. 81), and Chioory. Frequently 
it degenerates into hairy or silk-like filaments, forming a plume. 

The slamens are inserted upon the tube of the corolla, and are alter- 
nate with its diyisions ; the pbtil is composed of a single carpel ; tho 
ovRry one*celled, uniovular. Certain fanciful botanists, haying regard k> 



172. Tlie Corn Centuary (Centaurca Cyanus), 

the aggregation of many individual florets in a compound flower, have 
imagined this great natural order as representing the citizen tribe of 
vegetables — as being more elevated in civilisation, so to speak, and as 
deser\ing to take precedence of all other natural families. To decide 
on the matter of precedence is in no case an easy task ; but it is certain 
the Compositae contain a great number of highly valuable plants ; it is 
certain, too, that extraordinary means are taken by nature for their 
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generation and preservation. How beautiful the provision made for the 
dispersion cf their dry fruits commonly termed seeds ! These fruits, 
which the reader will now remember are termed by botanists achania^ 
remain upon the torus, or receptacle enclosed by the withered bracts, 
until ripe ; they are then dispersed. Various methods are adopted to 
bring about this dispersion, and they are all beautiful. In some species, 
as the Chevreulia Bampant, the torus, after the withering of the floral 
envelopes, shoots up in the form of a spire, thus presenting every facility 
for the achseniums to escape. In other species, as the Carpesie and 
Tussilago Pas-d*ane, the torus becomes, during the ripening of the firuit, 
inverted in such manner that the fruits are emptied, as it were, out of 
their sockets. In the Chamomile the same result is accomplished by the 
assumption by the torus, as the fruits ripen, of a globular instead of a 
plane condition. In the Onopordium, the alveolar processes become so 
contracted during the ripening of the fruits, that the latter are extruded; 
but amongst all provisions made by nature for the distribution of the 
fruit of Compositae, perhaps the most beautiful consists in the plume, or 
aigrette, with which some are furnished. This plume is nothing else 
than the dried limb or free portion of the calyx. In the genera which 
have this appendage, it is worthy of remark, that the involucrum is sup- 
plied with long, serrated, imbricated bracts, which surround the ach»- 
nia, protect them, and favour their ripening. In certain species, the 
involucrum opens of itself as soon as the fruits arrive at maturity, thus 
allowing the latter to escape and float on their winged appendages ; in 
others there is another provision. The involucrum, instead of openiDg 
spontaneously, has a tendency to remain closed. Whilst the wing-like 
appendages of the achsenia are yet unripe and devoid of elasticity," there 
is nothing to prevent the closing tendency of the involucrum from taking 
effect; but no sooner do the fruits ripen than their plumes or wings, 
tending to expand the outermost ones to a horizontal position, force open 
the involucrum by their spring-like elasticity, and the fruits are now free 
to move in obedience to the flrst passing breeze. In this way the achsBnia 
are transported often to the distance of several miles. Not content even 
with this beautiful provision in all its simplicity, the plumes of certain 
Compositae, mindful- as it would seem, of their citizen-like traditions, 
aggregate together into a compound plumule. In this manner occa- 
sionally a mimic cloud of Dandelion fruits may be seen pursuing their 
devious course to some imknown spot. 

We must not omit to mention, while discussing the various means taken 
advantage of by nature to promote the dissemination of Compositae, a 
very grotesque arrangement possessed by certain species, in virtue of 
which animals are made the unconscious bearers of the precious vegetable 
charge. The Proteus-like bract, which we have already seen competent 
to assume so many shapes, becomes in certain species of this natural 
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order hooked, covering each torus with hundreds of claw-like arms. 
Who has not seen this curious provision on the Burdock, though, perhaps, 
the utility of this curious appendage has not suggested itself. The use 
of this hook, no doubt, is for the purpose of causing the torus to lay hold 
of the skins of animals or other passing objects. 

The Compositae being a natural order which includes so large a 
number of species, some kind of subordinate classification becomes 
iiecessary. Botanists are by no means agreed as to the best method of 
accomplishing this. Perhaps the system of De Candolle and Endlicher 
is most generally convenient : according to which the order Compositse is 
divided into three series ; first, Ligulifiorse ; second, Labiatiflorse ; third, 
TubulifloraB. These sub-families are divided into eight tribes, which are 
again divided and sub- divided until each final species is arrived at. 

There are a few natural orders, which, regarded in the taut ensemble of 
their general characteristics, approach the Compositse. The little family 
of Calyceracese presents a great analogy with them, bath as regards the 
inflorescence and the structure of individual flowers. It differs from Com- 
posite, however, in the circumstances that the seed, instead of being erect 
at the base of the ovary, is suspended from the summit of the latter ; that 
the embryo is inclosed in a fleshy albumen ; that the radicle is superior ; 
that the style, always undivided, is terminated by a capitular stigma. 
Next come the Dipsaceae, of which the greater portion resemble the 
Compositse, by their inflorescence being that of a capitular involucrum ; 
but which differ from the family in the circumstance of imbricated estiva- 
tion and free anthers, by the presence of an involucrum surrounding each 
■flower, by the adhesion of the ovary to the calyx at its upper portion 
only ; lastly, by the pendant and albuminous seed. 

The great family, Compositae, is dispersed all over the globe ; 
nevertheless, the number both of species and of individuals rapidly 
diminishes towards either pole, and slightly towards the equator. 
They chiefly inhabit temperate and hot regions, more especially 
tropical islands, and littoral portions of tropical continents. Ame- 
rica is richest in the greatest number of species. Herbs belonging 
to this order grow in climates which are temperate and cold ; shrubs 
in regions still hotter; and trees in the hottest of all. Moreover, 
the latter are exclusively confined to intertropical and antarctic islands. 
"Tubuiiflore are numerous between the tropics, Ligulifior© in the northern 
temperate region. Labiatiflorae are rare out of America, where they 
abound between the equator and the tropic of Capricorn. Whatever 
may be the locality of any one species belonging to this order, it is rare 
that such family can be naturalised elsewhere. In this respect the Com- 
positae are peculiarly unbending ; neither care nor culture will generally 
suffice to effect a permanent reconciliation between the transported plants 
and their new homes. 
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The immense family of CompositaD furnishes mankind with numetous 
useful products, some of which shall now be rapidly enumerated. The 
radiated Tubuliflorse, regarded in the aggregate, may bo said to contain 
in the flower a bittar principle combined with a resin or volatile oil ; asso- 
ciated with these there is frequently discoverable in the root a material some* 
thing resembling starch, and designated chemically by the specific name 
•an^Mir, because it is chiefly £ound in the Elecampane {ImUa). According 
to the mutual proportions in which one or another of these bodies may 
predominate, 1^ vario\is species become endowed with different medicinal 
piopeftios. Some are tonics, others excitants or stimulants, others are 
afltringents. The great genus Artemisia^, represented throughout all the 
wodd by diffisrent species, furnishes us with various bitter aromatics, the 
propertieB of many of which have been celebrated from periods of very 
high jmtiqttity. Two species, Artemisia Abfmthiuni^ and A. JPonticay 
arc indigenous. Southernwood, or A. Abrotanum^ originally from the 
Bast, IB now cultivated in our gardens, and of world-wide reputation for 
its penetrating odour. All these species owe their properties to the 
pi^ence of a bitter principle, a peculiar acid, and a volatile oil. 

Perhaps the most valuable product of the Composite family is a vola- 
tile oil, acrid in some species, only bitter in others. Pre-eminent in. the 
list stands Chamoimk, useful in so many diseases. Arnica Montanum, 
a plant which grows in Germany, Switzerland, and France, also owes 
its medicinal qualities to the presence of a volatile oiL 

The genus Helianthus deserves special notice for the products which 
it yields. H. Tuberotus is a perennial plant, indigenous to Brazil, 
though now cultivated in various European coimtries. Its subterraneoiis 
stem produces enormous tubercles, charged with inuline, and therefore 
very nutritive. Their odour is nauseous, but their taste agreeable ; con- 
sequently, after being well seasoned, they may be eaten by man. They 
resist the attack of frost, in which respect they are different to most 
tubers, and consequently furnish good winter fodder for cattle. The 
H^anthus Annuus is familiar to most of us as a showy floral ornament. 

The Sunflower, however, has other merit than this. Its seeds afford, 
by expression, large quantities of a flxed oil admirably adapted fos the 
purposes of illumination and the soap manufacture. We shall now con- 
clude this notice of radiated Tubuliflorae by mentioning the Synchoden- 
dron, a tree flfty feet in height, and the largest of the CompoBltae. It is 
a native of Madagascar, in the deep valleys of which island it grows ; 
and although it does not furnish a product useful to man, it aids him in 
another way. When the Synchodendron flowers, the natives know the 
best season has arrived for sowing their hce. 

The genus Cynara (Artichoke) comprehends many species, of which 
one, the common Artichoke (C7. Solymu9)y is familiar to most of us. 
The part which we eat in this vegetable is the bractoal involucre, or 
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Ti^er ibe itsliy base of each bnot, and the common recaptacle. The 
Italians are mote expert in tommg the Artichoke to aocoont. They tie 
all the peHolm Icigether into one mass, curre the piknt at light azalea, 
and sufround it with eaz^ In this laaiuier^ not only the capitulum, bnt 
the whole upper poiiioa of the plant becomes etiolated^ or bleached, and 
forms a sort of Cabba^ head. The latter ia eaten by the Italians raw as 
a salad. 

Sevend individiiiala of the <krtkafmm tribe of Con^osito axe con^- 
ciiotts on acoDunit of the oolonruag mattora which they yield. Of these^ 
the Garthamus Tinctorius^ or Safflower plant, is the most valuable. It ia 
an annua], indigenous to India, but now cultivated in various other parta 
of Asia, America, and Europe. Its florets contain two colouring princi- 
ples, one of which is much more soluble in water than the other. It ia 
ihis latter, however, which the dyer seeks. Although rather insoluble in 
^\ ater, it is easily extracted by alkaline leys, from which it admits of 
ready precipitatioa by the addition of an acid. The colonriag principle 
thus obtained is denominated Carthamine, The carthamine of Egypt 
and of Persia are most esteemed ; that of Spain follows next in order ; 
that of France, Mexico, and Oermany is of less value. Unfortunatdy, 
the tint communicated by Safflower, although beautiM, is very fleeting. . 
Carthamus florets are frequently mingled with those of true Saffron as an 
adulteration. 

The Marigolds are regarded by the generality of botanists as a sub- 
tribe of the Carduace6B. The common Marigold {Calendula Officinalis) 
is cultivated in gardens ; it contains a bitter mucilaginoiis substance, 
various salts, and a small quantity of volatile oil. It was formerly cele- 
brated in medical practice, but is now scarcely employed by the general 
practitioner (fig. 173), 

The Ligulifloree, or ChicoracesB, contain a milky juice in their circu- 
lating vessels, also bitter, saline, resinous, and narcotic principles. Their 
properties vary according to the predominance attained by <Mie over the 
other of these substances. The herb part of several of the Chicoracese, if 
cooked whilst young, before the milky fluid has become completely formed, 
is an agreeable article of food ; but the Chicoracese are more celebrated, 
in medicine than in dietetics. One of the most useful as well as the 
most common of Chicoraceae is the Dandelion {Taraxacum dens Leonis, 
{fig. 174), a small perennial, having a wide distribution. Not only is it 
found abundantly in the British isles, but throughout Europe, Asia, and 
northern Africa. The Chicory {^Cichoriitm Intyhus), remarkable amongst 
indigenous Corapositae for its blue flowers, is scarcely less common than 
the I>aad!elion, and, perhaps, equally vakable as regards the results it 
yieids. '^The coot of wild Chicory is eapioyed in medidae ; that of gar- 
den Chicory, when dried and roasted, is the objiect of a considerable 
commoroe, beotg eini>loyed fts a a^betitote f<n% iv an adukon^n of, 
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<]!offee. We should remark, however, that thronghoat Germany and 
France the Coffee-drinking public has become so accustomed to the 
flavour of Coffee mixed with a certain amount of C?hicory, that simple 
CJoffee is never by preference employed. Endive (C. Intyhus), so much 
employed as a salad, is also one of the Chicoraceae, etiolated, or bleached, 
by protecting it during growth from the direct action of air and light. 
Two varieties of Endive are known to gardeners ; one with large oblong 
leaves, very slightly charged with the bitter principle; the other more 
decidedly bitter, and having leaves which are very much sub-divided and 
-crisped. 



173. Marigold. I74. DaadeUon. 

The genus Lactuca, or Lettuce, is a very important one belonging to 
the sub-tribe Chicoracese. All the members of this genus are charac- 
terised by possessing a bitter acrid juice, and being strongly odorous. 
All the Lettuces contain wax, caoutchouCy or india-rubber, albumen, a 
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fe«m, A Miter cr^stellisabid natter, and a peculiar Tcdatile pfrinciple. 
Most'Of the Lettoce genus Kve i»edicmal, the ptedoimnaiit medieal quality 
of eabh bcvng determined by the prepond^ranoe of one i^inciple. Even 
common garden liettnoe, in the condition in whicb we eat it as a sidad, is 
known popnkrly to be endowed with soporific prc^rties ; bvt ^e nar- 
cotic eneigy is most strcmgly developed in Ike ZadueB Vitom^ an annual 
or bienndal plant Rowing in central JBarope. 

Passing on now to tiie radiate s«b-4ribe of the natural order Oom* 
poaitsfr, let us first direct onr attention to the cosnu^lite but modest 
Ifeisy (BeUis Perennk), idiich spreads on the verdwe its yellow disc 
suitiounded with blue rays, springing up at the eai^iest dawn of spring, 
and gladdfMdng our flight untU the winter blasts return. The pretty 
Daisy is assoeaated with our earliest reccdkoticms o( fields and fiowers ; 
it has inspired the pastoral bards of many lands, and formed the subject 
of many beautiful verses. Every one knows how ornamental are Daisies 
to the green turf of meadows ; but only the intelligent farmer knows bow 
dear is the price paid fortiie ornament. The Daisy, imostentatious as it 
is above ground, encroaches sadly, with its rhizomes and spreading roots, 
on the Gx«88 tribe, which is the special object of culture ;— 'hence the 
grazier slKMdd eittirpate. our little Daisy friends by all means in his 
power ; to him they are rather foes than friends. The Chrysanthemums 
are all beautiful species, many of which are emltivated in ^gland. The . 
Indian Crysanthemimi, as it is called, is a native of CMtia, where it is a 
great favourite. It fiowers vefry late in the year, thus ftirnishing us with 
a fieral C^istmas ornament. Its compound fiowers grow to the size df 
three or ISour inches kk diameter. 

The Asters are sturdy perennials, which contribute by their large and 
highly-tinted compound flowers much to the embellishment of a fiower- 
gardm. Host of the e!iotic Asters have been introdneed from America ; 
nevertheless, that of greatest beauty, the China Aster {VtfUtstaphus 
Sinenmi), originally came from China. The extensive genus, Chtapha^ 
littm, which is divided into many secondary genera, compr^ends many 
ornamental plants, known tmder the general designation <^f Everlastinffe. 
The greater number of these species are indigenous to AMca and America. 
But of all the radiate sub-genus of Compesitee esteemed for the beauty 
of their flovrers, the most popular, the most cherished, the most beautiM, 
is the Dahlia, with the description of which we shall terminate this notice 
of the family CompositSB. 

The genus Dahlia, or Georgina, is cnaracterised by having an involu- 
crum, of which the exterior bracts, about five in number, are refiected, 
and the internal ones, from twelve to twenty in number, arranged in 
double series, are membranous at their summit, thick and fleshy at their 
base. The achssnia, or fruit, are surmounted by two short points. The 
stem is herbaceous ; leaves opposed and pennatifid. The species moat 
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cultiyated in our gardens, which it embelliBhes during the autumn, is the 
D. Variabilis or G, Coccinea, It b a native of Mexico, whence it was 
transported to Spain about 1790, and a specimen was sent from Madrid 
to France in the year 1802. At first the French gardeners cultivated it 
as a greenhouse plant, but they soon discovered the Dahlia to be capable 
of flourishing in the open air. From this time the plant was rapidly 
disseminated, and many varieties began ta appear. The flowers of the 
primitive species were all simple, the disc yellow, the rays arranged in 
two series, dark scarlet and velvety in appearance. In 1810, varieties 
sprang up possessing lilac, rose-coloured, and safiron-yellow rays. In 
1818, double-flowered varieties were obtained, with comet-shaped tabu- 
lar florets constituting an imbricated Rose. Since that time so many 
varieties have sprung up, that their mere enumeration would be im- 
possible. 



§ 36. VAI.ERIAKACSJB. 

Characteristics: Calyx adherent to the ovary; corolla monopetalous, 
^igynous; stamens ordinarily less numerous than the lobes of the 
corolla, and non-herent. Ovary three-celled, two of which cells are 
barren, the third containing one seed ; ovule pendant ; seed dicoty- 
ledonous ; radicle superior. 

The Valenanaceae, which derive their name from Valerian, one of the 
principal genera, are either herbs, with slender roots, or perennials, 
having an almost woody rhizome, generally containing odorous matter. 
The radical leaves are tuft-like, petiolate, .simple, opposed, and without 
stipules (fig. 175). 

The flowers of most of the Valerians contain both pistils and stamens, 
though certain members are monoecious, others dioecious. Usually the 
inflorescence is a cyme, sometimes a corymb. The tube of the calyx is 
attached to the ovary ; the limb of the calyx divided into three or four 
parts. The corolla, inserted into the margin of a disc crowning the ovary, 
is tubular, and shaped like a funnel. Its tube is often spurred at the 
base, its limb generally divided into five lobes, and sometimes irregular. 
The stamens inserted uppn the tube of the corolla alternate with the 
divisions of the latter. Their number is rarely five, more frequently four, 
the fifth, or internal one, being suppressed ; sometimes three, by the sup- 
pression of the lateral stamens. Lastly, in certain cases only the inner- 
most stamen becomes developed. The anthers are bent inward ; the 
ovary inferior, composed of three carpels, forming three ledges, two of 
which are empty, the third alone fertile. The ovule is reflected, and 
hangs from the cell ; the style is simple filiform, terminated by two or 
three stigmas, which are sometimes coherent into one. The fruit is dry. 
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indehiscent, ordinarily unilocular by disappearance of the barren cells; 
never containing more than one seed ; embryo straight ; cotyledons 
oblong, exceeding in length the radicle. 

The Valerianaceae are for the most part inhabitants of the ancient 
continent, being chiefly restricted to central Europe and the Mediter- 
ranean region, and the Asiatic district of the Taurus and Caucasus, from 
which a few species have wandered to Nepaul, and "Siberia, and Japan. 
In the tropics they are unknown, except in certain mountainous regions. 
In Chili and Magellan several species are not imfrequent ; but North 
America only possesses one. 



176 Valerian of the Pyrenees (Valeriana Fyrenaica). 

The Valerianaceae are a natural order, concerning the medicinal quali- 
ties of which all persons are agreed. The active principles are a volatile 
oil, and an acid termed the valerianic acid, which chemists now make 
artificially. Tho perennials are more efficacious than the annuals, pro- 
bably because in the latter the active principles have not had sufficient 
time to develope themselves. The smell of Valerian is very peculiar; 
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sonoe people tluiik it agreeable ; a f ar greater number^ howeyer, are of a^ 
ocmtrary opinion. Amongst cats there is no such difference of sentiment. 
These animals are very partial to the odour of Valerian, and eagerly 
scratdi up such plants of it as they meet with in their rural explorations. 
Valenaais now employed by physicians in the cure of spasms ; formerly 
its employment was directed to the cure of the far graver disease, 
epilepsy. Report states that Fabius Columna, a Neapolitan noble, who 
hved in the sixteenth century, being a great sufferer firom epileptic 



176. Centranthus Ruber. 

attacks, and deriving no advantage from physicians, set about learning 
Botany, in order that he might discover the medicinal properties of vege- 
tables, and thus become his own doctor. Notwithstanding the common 
proverb, tha^ the man who is his own doctor has a fool for his patient, 
the Neapolitan did not study Botany in vain. After trying a host of 
plants, he at length alighted on Valerian, ^id cured himself of epilepsy. 
Withoixt intending any disparagement to the skill and perseverance of 
this resolute gentleman, it may be permitted to hazard a doubt whether 
the disease which afflicted him was really epilepsy. 
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Let ns now proceed to an enumeration of the principal Talerianaees, 
t?ommencmg with the F". Officinale^ which is the spedes most commonly 
employed. This plant is generally distributed throughout Etnrope, where 
it frequently grows in humid meadows, rarely in dry and sandy places ; 
its stem is *ftirrowed, its leaves pennisecate and covered with down. 
The V. Phu is a German species, cultivated in our gardens, Ae radical 
leaves of which are simple and lanceolate, the flowers white. TheTale- 
rian of the Pyrenees, already figured V, Peranaica, is grown fbr the s^e 
of ornament. F". Swhensis is a North American species, and valued 
beyond every other hy the Russians. The ancients vaimted the medicinal 
qualities of the Celtic and Indian Nard. The former ( V, Celtica) grows 
on the moimtain summits of Styria and Carinthia ; the latter is a native 
of the Alps. Both are still the objects of a very considerable commerce, 
large quantities being fieaet every year to Turkey and Egypt from Trieste, 
whence they find thehr way to the intwder of Africa and India. 

The Indian Nard, termed Spica I^d by the ancients, was in great 
favour ; .not that it was exactiy a medickn, )mt it was tbeof ht to secure 
the affections of any lady or geafl«man to the opposite party giving it. 
Unfortunately, we do not exactly know the {^nt to which the ancient 
tc^rm refers ; botanists imagine it applies to a genus caUed Nnrdostachys. 
Howev-er well attested by ancient testimony the eflteacy of Spikenard 
may be, still, in our times, li may be doubted whether the mineral king- 
dom be not miare potent tfaan the vegetable in securing the affections of 
young Jbdies. 

The diief oviamental plant famished to our gardens by this natural 
order is the OmUrandms Ruber (fig. 176), remarkable for its floral panicles. 
The coBoBa is pur^, red, white, or lilac, furnished with a spur-like pro- 
jection 1^ its 'bas«, and only containing one stamen. Its root possesses 
the usual ediam of the Valerian tribe. 



§ 37. CAPKIFOLIACEJE. ' 

Characteristics : Calyx adherent to the ovary ; corolla epigynous ; 
stamens inserted upon ihe ooniiia ; ovary iniener, tipo or move <eelkd, 
<X)ntaining one fjr more «cttdB ; seed dicot^^enbnoiiA, aUmmiaoRW ; le^^ies 
without sfipfales. 

The Caprifoliacese are for the most part trees or shanlM, some ^ them 
timbers. The leaws are >oppMite ; «tip(d£s absent, or sefvesentod by 
hairs or glands mtnated at t^ bate of tike petioles. The flowers ave 
complete, regular, or alliwost irreg^dbr, dasposed in a head «r tearmioid 
eorymh springing from as^lary pedunetes* The limb, er £c«e part -of 
lite calyx, is cleft, or five deatated. The oordla is ^wbialar, or in^Myi- 
Jbiliiform, or potate-, .kavoig a fivv^parlite tinlv mndhwiniiy x^iikK, 
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ImlHicated in ftstivation. The stamens are in number equal to that of 
the divisions of the corolla with which they are alternate. A very fami* 
liar example of a member of this natural family is the common Eider 
(fig. 177). 

The natural order of Caprifoliace® is usually subdivided by botanical 
writers into two tribes, Loniceracese and Sambucese. 

The Caprifoliaceae chiefly belong to temperate or cool regions of the 
northern hemisphere. They are more abimdant in central Asia, in the 
north of India^ and in America, than in Europe. Certain species pass 
beyond the limits which seem to be imposed by nature to the family, and 
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177. The Elder (Sambuciu Nigra). 



penetrate into tropical climes ; but not being able to support the full rigour 
of a tropical sun, they take refiige on mountain elevations. A small 
number of the Elder genus, that truly cosmopolitan family, is met with in 
Chili and in Australia. 

The Loniceraces, or Honeysuckle sub-tribe, those beautiful and deli- 
cately-scented plants, are general favourites as ornamental members of 
the vegetable world. Nor b ornament thek only quality ; many of them 
have another claim to our regard as medicinal agents. The berries of 
the common Honeysuckle are eminently purgative, although but rarely • 
employed in medical practice. The Symphorine {Sym^horicarpos Farvi- 
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floret), a small North American species, bearing small flowers and bright- 
red berries, which, appearing towards the end of summer, form such an 
agreeable ornament in our gardens, is also useful as a medicine. Its root 
is astringent, and is employed by the North Americans as a febrifuge. 
The lAnnma BoredUs is an herbaceous evergreen plant, very prevalent in 
the forests of Sweden, which, being the native country of Linnsus, the 
plant has been dedicated to him. Like the common Honeysuckle, it b a 
creeper ; but its infloration is different, each stem terminating with two 



178. yilramiim Opnliu. 

campanulate or bell-shaped flowers, rose-coloured within, white exter^ 
nally. This plant, also, is employed by the Swedes as a medicine. 

In addition to the Loniceracesd already mentioned, there are many beau- 
tiful species cultivated in our gardens. Among the Honeysuckles, we 
have the Virginia Honeysuckle (Z. Semper Vtrens), the stem of which is 
climbing, the leaves yellow or white below, the flowers bright-red 
externally, beautifid, but inodorous. Then we have the Honeysuckle of 
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Japan (iL Jk^omoa% m dittbkig •peowi, lenaad ia it* aafcrn cowitiy 
Qold and Silver Tree, because ite AoapeM a» te6 whke, th^ ^cUjow. 
Finally, we kwre tiie Tartary Hoofymiddb, whiok itnot « eHnUnir ]^m^ 
It halt kavea of a bhiali^greeii; flDwen V0M>.eoiiMiKd exteonudly, ^iie 
intemaJly; and ruddy fruits* Paaiing^ on ta the ^oneideratMm df the 
Elder t«ibe» the commoa Slider tnoe {Smmibmui Nigra) fkst eones 
under o«r aatiiee* Ife m quite a. oaflfuopolite, knomi alMoat evecyi^vlMve, 
and emsectaJbad by ancaeat txadiiiim. Emery part of this tree diffiyuus^ 
when bruised, a disagreeable odour, and a bitter acrid juice exudes. Its 
berries are familiar in England as the basis of Elder wine. In many 
parts of Germany they are boiled, and in that state eaten as a favourite 
article of food. The Viburnum Opulus (fig. 178) partakes to some 
extent the properties of the common Elder. The F. Lantana possesses 
berries and leaves which are slightly astringent, but the external bark is 
so acrid that in some oountries it is employed as a blister. 



§ 38. STT»UCS^ Oil CINCHONACE^. 

Ckaracteristies : Calyx adherent to the ovary ; corolla monopetalous, 
epigynous; stamens inserted upon the corolla; ovary inferior, t^To or 
more celled, containing one or many seeds ; seed dicotyledonous, albu- 
minous ; leaves stipulated. 

This family, one of the mosifc important in the whole vegetable king- 
dom, derives its name from Rubia (Madder), one of its principal genera. 
The Rubiaceae are either trees or shrubs, sometimes herbs, especially 
those indigenous to Europe. The leavee are opposed, or verticUkte, and 
furnished with stipules. Their stipules are subject to various variations. 
Sometimes they are neither coherent amongst themBelves nor with the 
leaves ; sometimes those appertaining to the leaves are joined together ; 
sometimes there is a coherence between the stipules of the same leaves, 
or even between those of all tYm leaves. Lastly, sometimes they consti- 
tute limbs altogether resembling ordinary leaves, and assiune a verticillate 
aspect easily distinguished from jeal leaves, thus arranged by the absence 
of an axillary bud. The flowers are complete, or very rarely incomplete by 
abortion ; ordinarily regular, th^ir dtspodftion ie various, either in the form 
of cyme, or panicle, or capitulum ; they are generally free from coherence, 
although oecasionally joined to each oth^r by tbour cal^^es. The calyx 
is adherent by its tube to the ovary ; ita iim^ is tubular, or tmnculated, 
and efaced. The coroUa inserted on tbe tube of tibe oa^z is tnftmdihili- 
form, campanulate, or in few cases .votate ; iXs^ limb is four to eiz partite, 
the parts being ordinarily equal to eaoh otlier; valvmlar <x sometimes 
gyrate in aestivation. Stamens inseri»d on the taabe o£ the eoroUa, their 
number almosli invariably equal to that of tbe diraiont with which, tibey 
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axe ahcmate; aatliers intioraal; tlie orary orowsed by a fleeby ^me, 
more tr lets proBUA«nt, ge&eially lovmed of two carpels, cooBtitating tire 
ceMff^ one, two^ or SMay avukteb 'Eie ovoleSy reflected or ciiz¥ed, an 
pendent or eved, or otberwiae defizntely fixed; atjle akaple; stigmata 
bifid or pluratifid, varying according to tbe number of tbe carpels. The 
&uit is a ei^sulev cv a berry, or, finally, a drtipe< 

Rttbineeae, being a very large oataral order, is usually divided into tbe 
two eab-ordersy Ct^Siaeem and CSmckonaeea. The Bitbiacese may be 
distingutthed from all other natomd orders by thev infen(» ovary, their 
monopetaloiM corolla, their opposed simple stipulated leaves - ti^ey ave 
alMed b^ many stray points of resemlidance to Caprift^iacee ; but they 
also present maaiy analogies to other natural orders, a einmmstaace not 
to be marvelled at considering how vast is this family. 

The medksiBal Itubiaeess owe their properties to the poesenoe <d alka. 
fine substaaces, bitter and astrungent mattsrs, and fixed aoida. Tbe beik of 
many epecfee is fbbnfage, the root of others is emetic. CSertaiit: members 
of this natural order possess tonic qualities ; many are irefiinous and 
astringent. The berries of some species are edible,, and others fimiish a 
valuable dye stuff. 

Madder (^Rubia Tincttmim) is a pa:*ennicd vegetable, having a long 
straggling root, square knotty stems, upon ihe angles of whidt grow 
coarse bristly hairs ; the leaves are vertieillate ; the fiawer is smaU and 
of a greenish-yelhyw colour ; the beiry is black. Madder is indigenous in 
the Bast and centre of Europe, but its cultivation is now successfiMy pro- 
seeuted in many districts of the west, being of great utility in liie dyeing 
process. Ohemiets^ have succeeded iu extracting the ccdouxing matter 
in the oendition of purity, and have denominated it altzariiu, (dxe- name 
being derived from the term «ear», or aiiaari, by which Madder is known 
in the Levant. Alizarine is vola'^e, hence it may be obtained by subli* 
mation. Hie dyeing pB(^>erties of Madder have been known from times 
of very great antiquity. • Strabo relates that he -saw this plant cultivated 
by the Gauls of Aquitaine, who called it Varaneia, whence b derived the 
French word gtir&ne^ for Madder. During the midcQe ages the Nor. 
mans cultivated it laigely in^ tiie country about Caen, and exported krgpe 
quantities^. 

It is a curious circumstance in reference to the colouring matter oS 
Madder, that it penetrates tiie whole organism of animals which eat it„ 
and dyes their bones. M<any other species of the genus Eubia ftimish a 
red colouring matter ; amongst these we have ^e B, PeregriTm, R. Lucida^ 
i2. Anffusiijblta, R. Longtfoiia. Many foreign species are also tinctorial. 
India possesses the R. Mmtgiita, Chili the B, Rtdbotm, the West Indies 
the R. Chtadalupenm and Hypocarpia, 

Ipeeaouanha (C^9Aae/»r//>^0atftMMtAa) is an exceedingly valuable mem- 
ber of the family Rubiace©. It is a little shrub which inhabits tb© 
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forests of Brazil. Its root is about the size of a goose-quill, yellow in 
colour, and furnished with a gray bark disposed in the form of rings very 
close together. The stem is one or two feet high ; the leaves disposed 
in pairs. The active properties of Ipecacuanha reside in the bark of the 
root. 

Perhaps the most important individual of the Madder tribe is the 
Coffee plant (fig. 179), which belongs to the sub-order Coffeeacese. 
Coffee is the produce of an evergreen shrub, a native of Abyssinia and 
Arabia. The fruit is a berry about the size of a Cherry, covered with a 
pulp sweet in taste and not very thick. Inside this pulp are two seeds 
separated from each other by a parchment-like membrane. These seeds 
are the well-known Coffee. The Coffee has been frequently analyzed ; 
chemists have found in it several oily gums and albuminous matters, but 
the valuable principle is crystalline, and denominated Ooffeme, Every 
person knows that Coffee is rendered adapted for culinary purposes by 
the process of roasting, but the precise agency of this roasting process is 
not imderstood. 

It was only in the fifteenth century that Coffee was transported from 
Abyssinia to Arabia Felix. But if Arabia be not the native land of 
Coffee, it is at least its most prosperous adopted home. Nowhere does 
the plant flourish better, nowhere is the resulting Coffee so delicious in 
flavour, especially that grown in the coimtry of Yemen, in the environs of 
Mocha. The Orientals, it is well known, first introduced the use of Coffee 
into Europe ; but when they, the Orientals, first became acquainted with 
the beverage is still imcertain. An Arabian author of the fifteenth century, 
named Shehabeddin, states that the mufti of Aden, in the ninth century, 
was the first who used Coffee as a beverage ; but it is certain that at this 
period the use of Coffee was known in Persia. According to vulgar tradi- 
tion, the discovery of Coffee is due to Mollah Chadelly, whose memory is 
held in reverence by all true Mussulmlms. This pious man, afflicted with 
sorrow at the thought that he could not keep awake for the performance 
of his nocturnal devotions, besought Mahomet to indicate some means by 
which sleep might be chased away. Mahomet, touched with pity, as well 
he might, seeing that his own honour was concerned, so brought matters 
about that a herdsman came to acquaint Mollah Chadelly of the curious 
fact that his (the herdsman's) goats could not go to sleep after they had 
partaken of Coffee berries, but kept frisking about all night long. The 
mollah, taking the hint, at once prepared a good strong dose of Coffee. 
He drank it, and was delighted beyond measure at the result. Not 
a wink of sleep did he get ; delicious sensations crowded on his brain ; 
and his midnight devotions were so fervent that he at once communicated 
the precious secret to some dcrvises, who, imitating his example, be- 
leaguered the prophet, now in the seventh heaven of bliss, with unceasing 
prayers. 
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According to another tale, the discovery was nuule by the prior of a 
convent of Maronites, who, on receiving the report of a camel-driver to 



179. The Coffee Shrub. 



the effect that his beasts could get no sleep after having browsed on the 
Coffee plant, at once bethought himself what a good thing Coffee would 
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4>e for Ins 11101^^8) wbo, like the MoHah ChafiteHj-, appear to hwre been 
torpid, sleepy fellcms, and had aeqfiired the diareputaWe habit — iiot qu^ 
obsolete, now— of going to sleep ai church. The practice, we are told, 
was quite successful. 

But Coffee, like many othen good things, had its enemies, and, strange 
to say, the very Mahommedan prieftts who were amongst the first to 
patronise it became its most raacoKRis foes. The fact was this. 
So generally Was Coffee appnrvedl of by the Arabian populace, that 
people, instead of going to the mooqve, spent ^ir days in coffee-shops ; 
and as there does not appear to have been any act of parliament to 
enforce the closing of eofee-kouses dnnng charch — or rather mosque — 
hours, the priests had an audience of empty benches. Forthwith the 
mollahs anathematised the seducdve berry and those who used it. 
Ooffee, they said, was as bad as wine and spirituous liquors, if not worse. 
Its employment was interdicted throiighowt every part of the Turkish em- 
pire. Religious anathemas, however, being iBSuffieieBt to check the grow- 
ing evil, at length an appeal wa& made to physical force. '' In the year of 
the hegira 945'' (a-d. 1538), says an Arabian kL^nriaa, "whilst large 
numbers were assembled in the montib of Hhamadan, employed in 
drinking Coffee, the captain of the gu^nd surprised them, hunted them 
ignominiously firom the shops, locked them op all mght in the pasha's 
house, and the next morning administered to each individual, by way of 
salutary admonition, seventeen stripes." 

Persecution, as usual, accomplished a result the very opposite to that 
intended. Coffee speedily became universally popular. In the first half, 
of the seventeenth century there numbered in Cairo no less than two 
thousand coffee-shops. At the present tkne Coffee is amongst Eastern 
Mussulmans one of the .first necessaries of lifcf. When a Turk adds a 
new wife to his associated beauties, he formally contracts with her friends 
that she is always to have plenty of Coffee. If certain modern accounts, 
however, are to be trusted, Turkish ladies have got into the habit of 
drinking brandy. According to Makomet they have no souls to lose, 
hence they may drink spirituous liquors with impunity. 

Before the seventeenth century Coffee was 'scarcely known in France 
even by name. At length certain teavellers returning from the East 
brought a little Coffee with them for their own private use. In the year 
1647, Thevenot invited some friends to a party, and gave them Coffee to 
drink ; but he had been peeceded by a Levantine, who, three years before, 
established at Paris a cofiee-^K^; his apeenlation, however, did not succeed. 
It was in the beau monde that Coffee first become popularised. The 
Turkish ambassador at the French court, Soliman Aga, was in the habit 
of offering Coffee after the manner of his country to those who attended his 
lerees. The ladies of the French coiurt no seoner heard of this custom 
Attn they exptesscd tliciv desire of tasking Uie seductive liqwer; wirat^ 
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upon ike Tiiik» being a potite nuin, as all Twrks are, iiiTked the ladies 
to his hoMM, and gave thcM Coffoe to tkeir iieaits' cotttent. Madame 
de SarigB^ was opposed to tliis faahion ; she did not vpftme of Coffee ; 
said it was 9mkf a shoti-iiTed taste; that it would pass away and be 
forgottea Hke Hariar Well* the lady was ri^, alter all, thoi^h mot 
after the fadiiott she intended ; CoiTee has past away and been forgotten, 
''UieMamm$J'' Abont the sune time it >vas that Coffee first came into 
favour at Vienna. The Turks, driven from befioce the walls of that city 
by Sobieski, left their camp in the hands of the conqueror. In this camp 
there was abundance of Coffee, and a retinue of slaves whose office was 
to prepare it. Coffee had already been introduced amongst the Londoners 
in the following manner. An English merchant just returned from Con- 
stantinople brought with him a prettyGreek wife and a store of Coffee. 
He immediately started a coffee- shop under the superintendence of his 
wife. Other coffee-shops speedily arose, but Cromwell, then in power, 
set himself against them and closed them, fearing lest they might injure 
the taverns. 

All the supplies of Coffee impcorted for a long time into Europe were 
obtained from Arabia. It was brought by way of Alexandria and the 
Levant ; but the pashas of Egypt and Syria imposed enormous taxes upon 
It. Europeans then began to obtain it by the channel of the Red Sea. 
Holland took the lead in this commerce; next followed France, and 
lastly England. In 1699, the Dutch, imder the direction of Van Home, 
first president of the East Indies, having procured certain Coffee plants, 
sent them to Batavia, where they flourished well. The French next 
introduced Coffee into Martinique; and we, following their example,, 
planted the Coffee shrub in many of our tropical colonies. 

Valuable thou^'Co£fee be, we now arrive at the consideration of a. 
genus which is of far greater importance, — ^the genus Cinchona, Coffee 
is only a luxury; were the supply of the article suddenly to fail, we 
could do without it, and our health would be none the worse ; but what 
would the doctors do without Cinchona bark — ^that precious medicine so 
valuable in agues and low fevers ? 

Cinchona bark and the Potato tuber are the two most precious dona- 
tions which America has bequeathed to the world. One secures us 
against famine, the other is almost a specific in certain febrile diseases. 

The various species of Cinchonas are all evergreen trees or shrubs, 
inhabiting the valleys of tropical Andes, between the tenth parallel of 
north and the nineteenth of south latitude, growing at elevations varying 
from 3,600 to 9,800 feet above the level of the sea. The trunk and 
larger branches are cylindrical, but the young boughs are tetragonal, 
covered with the cicatrices which correspond to the presence of former 
leaves and stipules. The bark, .which is bitter, contains two alkalies, 
quina and cinchonia, both in combination with an acid termed the kimo. 
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The wood is wHte — ^becoming yellow with age ; the leaves are opposed, 
entire, veined, petiolate, the cells of their epidermis being in many species 
swollen by a liquid, giving rise to small conical elevations. The petiole is 
short and semicylindncal ; the stipules are caduceous, ordinarily free, cleft 
at the internal portion of their base by small knceolated glands, which 
secrete a gum-resinous matter; the flowers are disposed in terminal 
panicles ; the corolla is white, roseate, or purple, and of a delicate odour ; 
the pedicels are bracteolate at their base. 



180. Cinclioxui Calysaya. 

In commerce the varieties of Cinchona bark are very numerous. They 
are all comprehended, however, under the four general heads of yellow, 
gray, white, and red bark. 

The tree which yields the O. Calysaya (fig. 180), or royal yellow bark, 
bears oblong, lanceolate, ovoid leaves, obtuse at their points, tapering off 
towards their base, marked with defts at the bifurcation of the veins ; 
filaments considerably shorter than the anther ; capsule ovoid, scarcely 
equal in length to the flowers. The bark of this species is preferred to 
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that of all others on account of its containmg more qmna and less cincho- 
nia, the latter alkali not being so Taluable as the former. 

The gray Cinchona of Losca (C. Condaminea of Humboldt and Bon. 
pland) has lanceolate, oval, or pointed leaves, glabrous, and shining 
above, marked with furrows inferiorly corresponding with the bifurcation 
of the veins. The indentations of the calyx are triangularly pointed 
or lanceolate ; filaments equalling or even exceeding the length of the 



181. Cinc'Jiona of Lima (C. Micrantha). 

anthers ; capsule oblong or lanceolated, much longer than the flowers ; 
seeds elliptic, indented on the margins. It is this species which was first 
observed and described by the botanist Condamine. It is the same 
plant that was formerly described under the name of C. Micrantha, also 
Cinchona of Lima (fig. 181). 
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Red CuKfaona (€, NiMm of Bmz «Dd PmTon) has cdomte lanccolate^ 
leaves, tapering off towaids the base, gkibtoua on botk sidea, duniag^ 
abofe, covered with a slight dowabeloiWy not xnadced with fmrows at flie 
axillary juncture of the nerves ; oapeole lanceolated, twice as long as it 
is wide ; seeds impexfectij denticulated. The bark of this species is 
grayish white externally ; its chemical composition differs £rom that of 
the pvecedii^ in the dreumstance that besides cinchona and quina there 
exists in it a third alkali resembling these in general qualities, but con- 
taining more oxygen ; it is termed aridna. White Cinchona bark is not 
employed in medicine. The discovery of the medical properties of Cin- 
chona bark is enveloped in great obscurity ; all that we know about it for 
certain is this : — ^Before the year 1638, that is to say, one hundred and 
fifty years subsequent to the discovery of America, not even the Spaniards 
were acquainted with the febrifuge qualities of Cinchona bark. 

Were the natives themselves acquainted with it ? Humboldt answers 
this question very positively in the negative, and refers the discovery to 
the Jesuit missionaries^ who, being in the habit of tasting the bark of 
every tree tbegr hewed down, at length discovered ^e precious febrifuge. 
Other authors of repvite contend that the virtues of C^chona bark were 
known to the Indians long before the advent of the Spaniards ; but the 
question again arises, how they first became acquainted with its proper, 
ties ? To account for this the ridiculous tale has been invented, that 
certain animals, whilst labouring under fever, happened to gnaw the 
bark of one of the C^chcma trees, and were cured forthwith. Far 
more probable is it that some Cinchona trees having been laid prostrate 
by tempests into a pool of water, and the latter becoming charged with 
the medicinal principle, some person labouring under fever drank of this 
water, was cured, and published the result. The remedy first became 
popularised in Europe through the agency of Count Chinchon, viceroy of 
Peru, whose wife was cured of intermittent fever by its administration. 

The new remedy, however, was' badly received in France and Italy. 
The facility set their faces against it. Physicians who dared to pre- 
scribe its use were persecuted, and it was only the patronage of Louis 
XIV. which ultimately rendered it popular in France. This monarch, 
suffering from intermittent fever, was cured by an English empiric named 
Talbot, by means of a secret remedy. This was no other than Cinchona 
bark. Louis XIV. purchased the secret for the ;sum of forty-eight thou- 
sand livres, and bestowed yearly a pension of two thousand livres on the 
Englishman, besides giving him letters of nobility. Three years subse- 
quently the remedy was published ; it was a highly concentrated vinous 
tincture of Cinchona bark. Cinchona trees grow in the densest forests of 
Peru. The task of discovering them, removing their bark, and conveying 
the latter to the place of export, is troublesome, difficult, and dangerous. 
Jn these forests there are no roads. Frightful precipices intersect the 
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^ffn^at the onacanflfaM^^qg Bsxk ga^isnr, acrosfi^ wllioh it is dafllcnil;! to 
gittw»,gveir. n^ikfe u m m iU aiH UM iftd. b^a-Iottd. SaaioiLas thetneasnzeof 
Badl. hmi> Besn; sccensd^ tlmMr difitct^Hm ancfi < &ng g i> proportibnately 
inczeiwe, so that tHe comparativelf low price at ^v^bn C^dunmibark may 
he piDGamd is in itedFa. mvltar of surprise. A repieBeiitaliait oFthe 
gathenngiof Ciiiidunia bark is giyenott p. 127« 



§39^. QcmYoumw^moL 

Chwraeiem^cs :. Calyx free, ooroUa hyj^oggmoB^ moniipetaloas, j-ogn^ 
SM^vatiaOkOQiitbvted; stannfM inaerted into the tube of thnrmiBlii tTrrrir 
ctonber eoQialf to that, of Ute lobea;. oroy two- to fasx celled';: ovule* 



182. (1) IpoBKBa Tyriaathina» (2}.Ci»nr(dTidiuT^ricolon 

flolitary or twin, erect ; fruit capsular or baceifdinn ; seed dieotyl^baeBi^ 
,eurved, imbedded in mucilaginous albumen ; radicle inferior. 

The Convolvulacese derive their name from the property whida meat, 
although not all of them, have of climbing up other plants. They 
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abmmcl iit tiw ta9Biid> zcme, in low maraJiy sitiiatiaiui^ MpecodUy naur the 
sea. In pn^poiEtion as the distance from tke equatcft diminidiefl, so do 
the GonTolvnlaoase become more ran. In temperate climates^ only, few 
species exist ; and in the Mgid zone thej aie altogether absent. The 
peedominant medical qoality of the ConvolTolacesQ is tfaati of puzgniii^. 
Jalap and scammony are both derived from this natural order. Sven tlie 
roots said tubers of our own native species are purgative, though, in con- 
sequence of the low price of jalap, they are at present never empbyed for 
this purpose. 

It is scarcely necessary to append an engraving for the purpose of 
giving the reader a general idea of the external characteristics presented 
by this natural order. Nevertheless, we do this that we may introduce 
three beautiful species, the fyomea Tyrianthma^ Convolvulus Tricolor (fig. 
182), and Cuscuta (fig. 183). 



183. Cuscuta. 



§ 40. FOLEMOKIAC&S* 



CharaeterigUcs : Corolla hypogynous, m<mopetalous, regular, stamens 
inserted upon the tube of the corolla, in number equal to its lobes, and 
alternate witb them ; ovary three to five celled ; plaoentse parietal ; kmt 
capsular; seeds esrect or ascending, dicotyledonous ; striaghii int a fieai^ 
alb^Dnen. 
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The student cannot look at a member of this natural family without 
being cognisant of a general similarity between this natural order and 
Gonvolvulaceae. Not only is the general aspect of the flower similar, but 
there is also a certain similarity of anatomical structure. In both the 
ovary is tripartite, the flower quinquepartite ; but. the Polemoniace», fig 
185. diflferiji several points. 



184. Polemonium Vulgare. 



§ 41. HYDEOPHYXLACEJE. 



Charaetenstics : Calyx free; corolla hypogynous, monopetalous, regu- 
lar ; stamens inserted upon the tube of the corolla, in number equal fo 
the divisions of the latter, and alternate with them ; ovary unilocular or 
perfectly bilocular; placentae parietal; ovules solitary or numerous on 
each side of the placentse ; fruit capsular or almost fleshy; seeds few in 
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number ; seed dicotyledonous ; embryo straight, imbedded ibi an abun. 
dant cartilaginous albumen. 

Members of this mtnnd family, to which the genus Hydrophyllum 
lends its appellation, are herbs either annual or perennial, possessing an 
aqueous juice ; an angular stem eonsiderabfy ramified ; leaves alternate, 
effpecially towank fhe upper part of the vfigetable, usually deprived of sti- 
pules ; flowers complete, regidar, diq>08ed in corymbs or imilateral spikes, 
scorpioidaly simple, or dichotomous, rarely aolitary ; calyx deeply fissured 
in five divisions, imbricated in sstivaiion, and persistent; corolla inserted 
extemaUy to a ring surrounding the base of the ovary, campanulate or 
imperfectly rotate, occasional^ funnel-shaped, its tube ordinarily fur- 
nished with tongue-Hke scales alternating with the stamens ; limb five 
partite, imbricated in aestivation ; stamens to the number of five having 
their filaments bent inwards (intraiBal) during ffistivation; anthers in- 
trorsal ; ovary composed of two carpels (fig. ll96). 

The HydtophyllaceaD are allied to Polemoniaceffi and Hydrolacese; 
differing from tibie latter by the styles, the direction of ovules, and the 
nature of the albumen ; from 'the former by the placental conformation. 
They are farther removed from Boraginaceae, although originally con* 
foimded with this natural order in consequence of a certain general 
-resemblance of infiorescence. 

This family is exclusively American, where abundant species are found 
mingled with Polemoniacese in the temperate regions on this side of the 
iropic of Cancer, more especially towards the western coast. Between 
Ihe tropics they are rare, and also beyond the tropic of Capricorn. 

One species {Hydrophyllum Canadense) is employed in North America, 
as a remedy for the bites of snakes, also for ^a^eipelas eausod by the 
contact of a venonums plant, the Sumach, orToiaonOak. JT. Ttrginicum^ 
a species nowftequent in botaakal gardens, has pemutficate leore^, and 
white or blue coroUa. 



ChamcUnsiies : Calyx free, more or less adherent to the ovary; corolla 
monopetalous, irregular, inserted upon the receptacle or upon a fieshy 
anniilus between tibe calyx and ovary ; stamens inserted upon the tube of 
the corolla, didynanuc, composed of four, occasionally five, the fifth being 
«terile, occasionally only two ; ovary unilocular ; plaeentse parietal; fruit 
superior or inferior ; seed dicotyledonous, containing little or no albu- 
men. 

Gesneracese and Cyrtandraceae are herbaceous plants, rarely ligneous, 
usually possessing ^ tetragonal ramified stemj leaves generally opposite 
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or verticillate ; devoid of stipidesy simple and almost always irregular in 
the length of their sides. The flowers are complete ; infloration a C3^e, 
corymh, or spike ; calyx persistent ; corolla tuhnlar, or funnel-shaped, 
campanulate, or lahiate; imhricated in sestivation. Stamens with two 
anthers usually coherent, one or two celled. Ovary consists of two 
carpels, but is imilocular. Placentae parietal, opposed, one being on the 
right, the other on the left of the axis of the flower. Ovules reflected ; 
style simple. Fruit a berry or a capsule. Seeds pendent or horizontal 
(fig. 187). 



187. Gesneria of Qerold (Gosnciia Geroldiana). 

All the Gesneracese are inhabitants of the sew xMrntment, especially 
towards the equator. Some .are parasites attaching themselves to the 
trunks of trees. The Cyrtandraceee grow for the most part in tropical 
India, especially in the islands of the Indiaa Axchipelago, and on the 
meridional slopes of the Himalaya. 

These two families, although considerable in the number of their 
species, offer but little of importance in respect of useful properties. 
€olumnea Scandens, a little shrub of India, bearing pretty blue 
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flowers, is cultivated in our hot-houses. Many other species of Gesne- 
racese and Cyrtandraceae are in fayour amongst cultivators ; for ex- 
ample, the JEschinanfh26S (fig. 188) and the Chirita (fig. 189), of v^rhich 
the representations are given. The C Sinensis is acauliferous ; its 
radicle peduncle is blue or yelloW, awd divided into two or three pedicels, 
each hearing a flower. The C. Moomi is Temarkable for its elevation, 
its heautiful foliage, and it$ pale iriolet corolla ornamented internally 
with a golden spot. 

Mitraria Ooccinea (fig. 19^ Jbb .« JUKk Chilian shruh, which there 
grows as a parasite on f&is fteuite of tcees. Its stem and 1;)oughs are 
weak and slelideSf Ite [pddsndkB a)||pofted and unifioral. Its corolla is of 
a hright ^red. Th^Jh^kkmrnsJ^d^fhra -(fig. 1£>1) k a Brazilian species, 
only jreeen% i&tnidiiced 1x> Europe, osmsurkahle, like all its cong^ers, 
ibr its general 'sdlaganffe of Jia|»ct and the long duration of its flowers. 



§ 43. BIGNONIACEJE. 

Characteristics : Calyx free ; corolla hypogynous, monopetJ^ous, usually 
irregular ; stamens inserted upon the tube of the corolla • ovary one, or 
two, or four celled; fruit capsular, valves separated by seed-bearing 
dissepiments, rarely placentiferous ; seeds usually horizontal and winged ; 
seed dicotyledonous ; embryo straight. 

The BignoniacesB derive their name from the genus Bignonia, dedicated 
to the Abbfe Bignon, a great promoter of Botany. They are generally 
ligneous vegetables, frequently climbers or creepers, having opposed and 
stipulate leaves ; flowers complete, usually irregular ; calyx monosepalous, 
quinque'paxtifce, bilabiate, or bipartite ; corolla a short tube terminating 
in a large throat;; limb ordinarily bilabiate, imbricated m aestivation; 
stamens altenmte m&i ^e divisions of the. coidUa, rarely five in number, 
ordinarily four. 

The annexed engraving of ^e Jaearanda M%mosQ^Tia(%%. 192) illus- 
trates the general aflpact and boaiing of members Tjelonging to this natural 
order. 

Individuab :of ihis !&iaily helong exdueively to the tropics. Many 
species of Bignoniaceee furnish useful principles. The wood of some and 
the flexible branches are applied by the American Indians to many useful 
purposes. The t)ak-leaved Catalpa, ordinarily, but incorrectly, termed 
"tho Black ©alt of Arnica, is a native of the East Indies. The wood of 
this tree is as hard as oak, and possesses the good quality of not becoming 
stibject to the attacks of worms. The Bignania Chica is a clinrbing plant, 
which affords a valuable dye-stuff*, brought to Europe under the name of 
£rqjuru. Tho same species of this natural order have been celebrated 
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from times of great antiquity for the fixed oil yidded by their seeds. 
This oil is especially sought' after in the East. Turkish and Egyptian 
ladies drink a little every morning for the purpose of making themselves 
fat, thin women being held in great contempt by tlkB Turks. 



392. Jacaranda 



I 44. TKIMTTTAOEaL 

CharacterUiics : ^Hiese plants sie gsnerally herbacfioas, hairy, some- 
times yiscous ; the leaves are aimple and wiliiout «tipules ; flowers 
complete, irregular, axillary ; calyx £ve partite ; corolla bilabiate, imbri- 
cated in aestivation ; stamens included in the tube of the corolla ; ovary 
furnished at its base with a glandular disc, and composed of two or 
four carpels, forming by their different degrees of introflexion either two, 
four, or eight cells ; the ovules are reflected ; style simple, terminal ; 
stigma bilaminated ; fruit dry or fleshy, sometimes homy at the summit 
by the desiccation of the carpels. 

The species of this natural order are not very nimierous, and are disi 
persed over tropical regions. The Pedalium Murex, an Indian plant, 
diffuses an odour of musk, and when agitated with water, causes tho 
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latter to become viscous like the white of egg. The genus Marty[nia 
(^. 193) furnishes many species, all of which are annikals, bearing 
flowers like those of Oigitalis in general aspect. 



§ 45. ACA2TXHAC£iB. 

Characteristics: Calyx free; corolla hypogynous monopetalous ; sta- 
mens inserted upon the tube of the corolla, four didynamous or sometimes 
two; ovary bilocular; capsule loculicidal and bivalvular; seed dicoty- 
ledonous or albuminous ; radicle inferioi and centripet^. 

The Acanthacese are herbaceous or ligneous plants, with branching, 
knotty, articulated stems; leaves opposed or verticillate, simple, and, 
devoid of stipules ; flowers complete, rarely solitary, each accompanied 
with a bract and two bracteoles ; calyx four to five partite, sometmies 
truncated; the corolla is ordinary bilabiate, contorted in aestivation; 
ovules curved ; style simple, terminal ; stigma ordmarily bifid ; embryo 
usually curved ; cotyledons large and orbicular. 

The greater number of the Acanthus order are natives of the tropics ; 
but one, and that the most celebrated, is a native of Greece, and other 
Meditorranean regions. It is the Acanthus Mollisj or smooth Acanthus, 
a representation of which is subjoined (fig. 194). 

The picturesque beauty of the leaves of this species arrested the atten- 
tion of the painters, and sculptors, and architects of antiquity. The 
capitals surmounting the columns of the Corinliiian order are formed on 
the general basis of an Acanthus leaf. Virgil alludes to the beauty of the 
Acanthus leaf in his third Eclogue, in which he makes his shepherd 
praise two vases modelled for him by the divine Alcimedon, and the 
handles of which were ornamented with Acanthus leaves : 

£t nobis idem Aleimedon duo pocula fecit, 
Et moli circ,iim est ansas amplexus Acantho. 



§ 46. SELAGIKACISiS. 

Characteristics: Calyx free; corolla hypogynous monopetalous, sub- 
regular, or one or two lipped ; stamens two or four, inserted upon the 
tube of the corolla ; achsenia two ; seed inverted, dicotyledonous ; em- 
bryo straight, corresponding with the axis of fleshy albumen ; radicle 
superior. 

The Selaginacese, so named after the genus Selago^ are all low shrubs, 
rarely herbs, having alternate or fasciculated leaves, simple and without 
stipules ; their flowers are complete and generally irregular, either disposed 
in a corymb or a spike ; calyx persistent, tubular, or spathose ; corolla 
with four or five divisions, imbricated in sestivation ; the anthers are mi- 
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locular ; the ovary is composed of two imioTnlate cells ; OTuk* pendhnt^ 
reHex. All the Sela^acese inhabit the Cape of Qood Hope. This 
family does not possess marked properties, nevertheless many ^pecatm are 
odorous. The Hehenstreiiia Dentata cidtivated in our gardens is a shrub 
about two feet high, with pennatifid leaves in the lower, dentated leaves 
in the upper part of the plant. The flowers have a tubular corolla, one 
single lip, marked with a roseate purple spot ; the flowers are inodorous 
m the morning, but strong and disagreeable at mid-day, whilst in the 
evening they exhale a delicious perfume. The Selago Spuria has small 



195. Selago GUlii. 

oblong leaves and light-blue flowers. The stem of the 8dago CHBH is 
flower-bearing and branched ; flowers disposed in ilie form of & Ioqm 
spikelet Its flowers, rose-coloured. A representation of this plau^ is 
appended (fig. 195). 



§ 47. GX0BT7LAKIA0BJ!. 

CharadensUes : Calyx free; ccnrcdla hypogynous, monopetalous, bila- 
biate j stamens four, inserted upon the tube of tba OQEoUa; caryqpGis 
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witSi inrene seed ; embryo dicotyledonouBy in the axis of albumen ; radide 
superior. The Globulariacese derive their name from the genua Qhhum 
laria. They are all shrubs, or under shrubs^ or peiemiial. herbs ;. dieir 
flowers are alternate, simple, entire, deroid of stipules ; flowem oomplete, 
irregidar, united into a^capitulum upon a convex receptacle, covered, with 
hair, and surrounded with an inyoluorum ; the aathen are flrsi bilooular, 
and in the youngs flower become unilooular by the confluence o£ their 
cells ; ovary unilocular, uniovulate, pendent, reflex ; tiie caryopos is esaye^ 
loped by the calyx, sharply pointed at the persistent base of the style. 

The Globulariacese are inhabitants of temperate Europe. The bitter 
leaves of certain species are employed in medicine. The G. Alypum 
(fig. 196) was fofmerly denominated Frutex Terrihilia^ in consequence of 
the belief that it was violently drastic. Its leaves are still used as & 
substitute for senna in many parts of centi|il Europe. 



196. Globularia Alypum . 



§ 48. UIBICirLASIJE. 



CkaracieriBtics : Calyx free ; corolla hypogynous, monopetalous^ irrega- 
lar ; stamens two, inserted upon the tube of the coroUa; fhiit o^suiar; 
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placenta pariotal, free ; 9eeds zmmerous, exalbuminous ; radicle straight ; 
all aquatic herbs. 

The Utricularise derive their name from their principal genus Utvieu' 
laria, which is so called from the presence of abundant; aerial vesicles 
distributed over the surface of their subaqueous Reaves. These utriculi 
are roxmded in shape and furnished with a kind of moveable aperture. 
'Whilst the plant is young these little bladders are filled with mucns a 
little heavier than water, which, acting as a weight, cause the plant to 



197. (1) Sprig.of UtricTilaria. (2) Magnified Leaf. (3) Magnified Vesicle. 

descend to the bottom of the water. As the period of flowering arrives, 
the utriculi secrete a gas which fills them, makes them specifically lighter, 
and thus, by lessening the specific gravity of the leaves, causes them to rise 
to the water's surface. No sooner has the period of flowering terminated, 
*than the vesicles begin once more to secrete the heavy mucous fluid, and 
the leaves again sinking, the plant arrives at its original situation, and 
deposits its seeds in the subaqueous mud, there to remain until they ger- 
minate and produce young plants, " - 
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Hub famfly is distribated over tho entire world, aldumgh diiefly ibund 
In tropical regions of the old continents* 



§ 49. FLA^KTAOIKACBJI. 

CharaeUruties : Calyx ftee ; corolla hypogynons monopetalous ; sta^ 
mens inserted upon the corolla or npon the receptacle alternate with the 
petals; ovary one or two celled, uni-or multioyulate ; fruit one or many 
seeded; seed dicotyledonous ; embryo straight or but slightly curved in 
ihe axis of a fleshy albumen; radical inferior. The Plantains are 



198. Plantago Migor. 

7>erennial8, generally herbaceous ; ' leaves sometimes radical, sometimes 
cauline, simple, without stipules; flowers complete, sometimes mon(£- 
cious, arranged sometimes in the form of a spike, sometimes solitary, or 
almost solitary : calyx monosepalous, persistent, with four divisions, the 
divisions almost equal with each other ; corolla tubular or urceolate, its 
Hmb three or four partite, regular or almost regular, persistent ; imbri- 
cated in ffistivfttion ; stamens four in number, rarely one. The ovary of 
moncecious species is unilocular ; ovule simplei erect^ reflex. 

41 * [BOTAKTIO] 
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The PkttlagiiMattB we net bMushAcL fnm enj ^tBaaie, flMmgti the; 
especially inhabit the temperate eef^ions of ihe mrtiifini fctMlopIieff^ 
principally the Mediterranean region and North America. Only few 
species grow in the low countries of the torrid zone, although not unfre- 
quent upon the mountains. 

The root and leaves of the Plantain are slightly bitter and astringent, 
occasionally a fittiie si^e. Tbe long spiked Plantain (J^kmi^sfo Mofor), of 
which a representatiott is gWen (fig. 198), aoid other speeles, iPerelMrmerly 
lemedies of great repute in the treatment of inteimitteBt fever, but tkey 
have now hXlefi into disuse. Tbe Stag-homed FkntiAa {F. (hraus pm) 
was foormeriy employed by the aiicients ae a mnedy lor hydrep hobU, tat 
it is only now used in certain parts of Europe as a salad. 



§ 50. FLtnCBAGIKAOEA 

Oharaeterkties : Calyx free ; corolla hypogynous, monopetalous, or 
polypetalous ; stamens inserted upon the receptacle of the monopetalooB 
tribes, and upon thi9 corolla of tboee which are polypetalous ; ovary uni* 



m 



199. StelMf IivteNata. 

lecuiar ; ovule solitary, pendent; seed dicotyledonous) ctthryo §tmi^ 
m a farinaceow >lb?immi } i^diole superior* 
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The PhimbagiiiaoeflB a» hmbB er ubiubB, knriBtg Iwvcs ulilttk are 
ndioal, feseieulated, or alteniAle, eaaliiie, «nd ex^^dsqwdatat. Tfae floiirirs 
are complete, disposed m sinke, or panide^ or denae badmarnKk. OeifL 
numosepalona, tubular, airaBged in &ve. SclLdSy or alse fiiie partite, per* 
aistent. Tke corolla is compoaed of five petafe, wmsBikntB £:ee, or imdy 
£ree> occawonaHy aggregated, oontaited, or iiafamated m ttatiTatbn. 
The five stamena are oppoatte to Am petak; 01BX7 mtlt liiiee, lo w^ or 
&ve carpels, joined by their edges into one single celi; omlfi leflex, 
pendent from a funiculus springing from the lower part of the cell ; style 
divided into three, four, or five stigmas ; ^t sometimes dividing into 
five valves at its summit^ acMne&aea opening at its base. 

This natural order ia ismalfy sobdbrided into the two tribes of Staticeae 
and the true Plumbaginaeea^. The general ai^ct ot the first tribe may 
be seen in the accompaaaying diagram ol the Btatke Jhnhricata (fig. 199). 



§ 51. FBIHULACILS. 

Cffuiracteristies : Calyx free or rarely adherent ; corolla monopetalous, 
hypogynous, or perigynous, regular; stamens inserted upon the corolla, 
their number equal to the parts of the corolla and opposed to its lobes ; 
ovary unilocular ; placenta central, free ; ovules curved, seldom reflex ;, 
firuit capsular ; seeds numerous, dicotyledonous, albuminous. 

The Primulaceffi derive their nana from ti&e genus jPrtmte/a, so called 
because its species flower in the spring;. Thej are for the most part 
herbaceous, annual or perennial, having a ligneona or tuberous rhizome. 
The stem is usually subterraneous and ahfict* The leaves are in some 
species radical and fasciculated, in otheia cmaMa» and c^osite, or verti- 
cillate, or alternate, and devoid of stipnle& FbwerB complete, either 
solitary or arranged in umbels on Hie smnndt of a aba^ or solitary, or 
arranged in cymes springing firom the axilla of the leaves, occasionally 
terminal in spikes. Calyx monosepalous, usually &we partite. Corolla 
rotate, campanulate, or infuAdibiliform, or bilabiate, contorted in aestiva- 
tion, sometimes absent. Ovary composed of as {aany carpels as there 
are lobes to the calyx. Placenta for the most part globular, and com- 
municating with the summit of the ovary by arachnoid filaments. Style 
and stigma simple. Fruit a capsule transversely or longitudimJIy de- 
hiscent Seeds ordinarily fixed upon a.caiteai hilnm;. embryer stxai^t 
in the axis of a fleshy albumen. 

The Pnmulaceae principally iahabti the temperate regions of the 
northern hemisphere, especially lot Europe and Asia. They not (ody 
please the eye by the beauty of their fiowen^ bat also contribute some- 
thing vo the xesoimea o£ medicineb f ha^ oooonait; Pkinaose {Frimmia 
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Veris) Is an indigenous and a very common species, the fresL root of 
which diffuses a mized odour of Garlic and Aniseed. It also contains a 
bitter principle and a volatile oil. It was formerly employed as a tonic, 
hut has now given place to more efficacious remedies. The Auricula, or 
Bear's Ear, as it is called in some parts of the continent, is employed by 
the inhabitants of some parts of i^e ^ps as a remedy for consumption. 
It is equally good with all others proposed at different tames as a remedy 
for that disease. 



200. Tkc Black AuricTila (Primula Auricula NigrA). 



All the members of the Primrose tribe are in great repute as ornamental 
plants, more especially the Auriculas. These plants are natives of the 
Alps, and from which horticultural skill has developed several varieties. 
The Cyclamen {Cyclamen Europiseum) possesses radical leaves, which are 
covered with white spots above, and red on their lower surface ; the 
corolla has a roseate tint, and in all the species of this genus the tube of 
^ corolb. is turned towards the sky, whilst its limb or free portion is 
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directed towards the ground, as represented in the accompanying dlagiam 
(fig. 201). 



201. Cydamen 



§ 52. ZBEKAOSJB. 

CharacterUties : Calyx free ; corolla hypogynous, monopetalous ; sta- 
mens sometimes equal in nimiber to that of Ihe lobes of the corolla, and 
alternating with them, sometimes doable or quadruple in number ; ovary 
many celled, uniovulate ; ovules pendent from the summit of the central 
angle ; fruit bacciform ; seeds few in nimiber or occasionally one dicoty- 
ledonous, albumen cartilaginous, radicle superior. Trees or shrubs pos- 
sessing an aqueous juice, and furnishing a wood which is very dense. 

Individuals of this natural order have alternate leaves whidi are 
coriaceous, entire, and without stipules. Flowers often incomplete, 
regular, axillary. Calyx three to six partite and persistent. The corolla 
is caduceous, urceolate, slightly coriaceous, three to six partite, imbri- 
cated in aestivation. Stamens inserted at Ihe base of the corolla, rarely 
in the receptacle. The berr}' is globular or ovoid, aometimes dry, in 
which case it opens by splitting. 

The Ebenacese are foimd in tropical Asia, the Cape, Australia, and 
Epical America; a few species are met with in the Mediterranean 
district. 

The members of this natujral order are celebrated for the hardness of 
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their wood» Bbomy luui hteo. celebrated from aU ttatif)uify fof tke dailu* 
ness of its hue, general beauty, and manifold uses. The ancients obtained 
it from Ethiopia; at present our supplies are chiefly drawn from the 
eastern coast of Africa, especially Mozambique. .Ebony is either uni- 
formly black or marked widi white and yellow stripes. It is a remark- 
able fact that the wood of the Ebenaceee only becomes black in aged 
trees ; the wood of young pki^ Is white. The appended diagram (fig. 
202) of a sprig of the DumpfrosHirsutOj a member of this natural order, 
illustrates the more. evident diaisacteiistics of the Ebenacese. 




202. PiossyroflHixsuta. 



§ 5a. x£ionriL€BJb 

Chameiteristus:: Calyx &ee, fintr to six partite;, corolla hypogyiMHM, 
almoat monopetalous ; stamens four to six, alternate with ti&e petals ; 
OTsry two to six or many celiedy uniofvlate; oTHle pendent ; fruit dro. 
paeeons; seed dicotyledonous; embryo straight at the summit of an 
abundant fleshy albumen; radicle superior; leaves opposite, simple* 
without stipules. The Ilidoacett am evergreen ligneous plants, with 
pedolate shining kav«8. The flowers arei Tegular, axillary, and small, 
usually white or greenish in colour. Calyx persistent, imbricated in 
aestivation, as is also the corolla^ Aniiiera jadnatant; avules pendent at 
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« 
ik^ mo&ibM tfi Ubt mmtwl angfo of tsdi eelU j^ki ffefltoted; fruit cohl- 
posed of aggtomerated drapM. 

Tbe BieuiCM)ee6 «i« nowhere abnadaaxt, imt ikey are Bune plentiful i^ 
nortb and eqtH^rial Ameriea aad tkt Cape of €kied Hope thMi ekewhwe» 
In tropical Ani&aKMl in Emope they aM eompaimlvfefy tavoi 

Moist ^ the Bpe(^ of thifl MMttfal eorder eoHtain m bitter exIraetiTit 
principle, to which the denomination ilicine is giyen, and which in certain 



^3. ICIhe CoiKimoii Holiy (Hex AquHbttnmV 

species is associated with varying proportions of ati aromatic resin and a 
glutinous matter termed viscine. Some species are purely tonic, whilst 
others are purgative and emetic ; a few are stimulant. 

The common Holly {Ilex Aquifolium^ fig. 203) is a small tree distrI-> 
buted between the forty-second and fifty-fifth parallels of north latitude, 
and which in cold climates is only an unpretending shrub. It grows in 
greatest perfection in the mountainous forests of eastern Europe. In 
gardens it is cultivated for the sake of its pretty red berries and the ever- 
during, intense green of its leaves. By fbrce of etdtnre many taHetieB of 
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the Holly have been obtained, some bearing leaves devoid of spines,, 
some having black, yellow, or white instead of red berries. Holly leaves 
were once employed as a febrifuge ; they owe their medicinal properties 
to a principle termed ilieine^ which admits of being extracted. Uicine 
has been proposed instead of quina as a remedy for intermittent fever.. 
From the inner bark of the Holly the substance bird-lime is obtained. 



§ 54. OLEACE^. 

Characteristics : Calyx free ; corolla hypogynous, regular, composed of 
four petals, free or coherent; stamens two, inserted upon the corolla; 
ovary two to five celled, bi- or pluriovulate ; ovules pendent ; fruit bacci* 



204. Olive Tree (Olca Europsea). 

form or capsular, indehisceut, locuUcidal ; seeds pendent, dicotyledonour, 
albuminous ; stem ligneous^ 

The Oleacese are trees or shrubs having opposite petiolate leaves without 
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stipules. Flowers ordinarily complete and disposed in a panide* cyme, 
or fascicule. Calyx persistent, four partite, sometimes absent. Corolla 
sometimes absent, composed of four petals, ordinarily coherent, infundi. 
biliform or campanulate, valvate in sestivation. Anthers attached by 
their posterior side, ovules ordinarily twin. Fruit in some cases an imi« 
locular drupe, as in the Olive ; sometimes a bilocular berry, at other 
times a bivalved capsule, or, lastly, a dehiscent capsule. The embryo 
occupies the axis of a central albumen ; radicle superior. 

The Oleacese inhabit temperate regions, especially in the northern 
hemisphere.' They are rare in Asia and tropical America. The greater 
number of Ash species (belonging to this natural order) are natives of 
North America. The Lilacs have passed into Europe from the East. 
This natural order is interesting in the double respect of agriculture and 
horticulture. The Olive (Olea EuroptBay fig. 204) is a tree devoid of 
beauty, but whose utility is immense. The ancients obtained it from the 
East, whence it has now become distributed over the whole Mediter- 
ranean region. Its drupaceous fruit, the Olive, is too well known to need 
prolonged description. The pericarp of this drupe is charged with a 
valuable oil, which is obtained by expression. In the manufacture of 
soap and for culinary purposes olive oil is unrivalled. 

The American Olive {Olea Americana) bears edible drupes, as is also 
the case with many exotic species. The most celebrated of these is the 
Chinese Olive (O. Fragrana)^ the flowers of which are mixed by the 
Chinese with the leaves of their Tea. 



§ S6. JASMI>'AC£jE« 

Characteristics : Calyx free ; corolla hypogynous, regular, monopetalous, 
saucer-shaped, five to eight partite ; stamens two inserted upon the tube 
of the corolla ; ovary two celled, uni- or bi-ovulate ; ovules collateral, 
ascendant ; fruit a berry or capsule ; seeds erect, dicotyledonous, exal- 
buminous. 

The members of Jasminacese are usually trees or shrubs, often climbing, 
leaves ordinarily opposite, without stipules ; flowers complete ; calyx 
persistent; corolla imbricated in aestivation; anthers attached by their 
bases ; albumen at first abundant, but towards maturity reduced to a very 
fine membrane ; radicle inferior. 

JasminaceaB are nearly allied to Oleaceae, from which they, however, 
difier in certain well-marked characteristics, such as the number of their 
sepals and petals, the »stivation of their corolla, the ascendant ovules, 
the endocarp never hard, the erect seeds and albumen almost absorbed. 

The principal region of this natural family is tropical Asia ; a few species, 
however, are indigenous to the Mediterranean region. The greater num- 
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ber of Jftanteaeess pomesi a "foiatilt oU in the tiMw of l^i^ covotta, not 
dbtamable by distillatioa. Ilie so-called oU -of Jasmine m the ^lodoct of 
stratcfymg J«same fle><if«TB with some fiiced B<Miii«idofeiie «ilt gencvaily oi. 
ofjBm. 



20$. 'fhe ComBMMi SaMoiae (^Tasmisnm). 



§ 56. ESODO&kCEJE, TJLCCUIACXJB^ AJTD UZCJLCU. 

Charaeteruticg : Calyx free or adherent to flie ovary; corolla inserted 
tiponanannulusor disc, either hypogynous or epigynous, xnonopetalous, 
regular ; number of stamens equal to that of the lobes of the corolla, 
alternating with them, or double their number ; anthers bilocular, sepa- 
rate celled; ovary one to five celled, with eentral placentae; seeds 
inverse ; embryo dicotyledonous, straight, in the axis of a fieshy albu- 
men. 

The plants wliich compose these three families are united into one by 
some authors ; they are shrubs or evergreen trees. The leaves ordi- 
narily narrow are articulated with the stem, and without stipules ; 
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rflowers complete ; calyx four to six partite ; corolla ^ve or six partite ; 
the lobes varying as to depth, sometimes almost free, imbricated in aesii- 
nation ; ovule pendent or reflex. 

EmoAOEiB. CoxoUa generally persistent; ovary free; fruit generally 
capsular. 

VACCiNACEiB. Corcdla cadaceous ; ovary inferior ; fruit bacdform or 
drupaceous ; leaves plane ; buds oidinarily covered with imbricated 
iscalea. 

RHODOBACBiE. CoroUa caduceous; ovary free; capsule septicidal; 
leaves plane ; buds scaly, cone-shaped. 



308. £xiai Fulgens, 

The Ericace* are dispersed over all the globe; they are especially 
abundant in the cold regions of the northem hemisphere and at the Cape 
of Gbod Hope. The Heaths are altogether wanting in Asia, America, 
and Australia. Some species of this genus are gregarious, covering 
immense tracts in western and central Europe, where their presence 
indicates the soil to be unadapted to the culture of cerealia. The greater 
number of species belong to the Mediterranean region. The Vaccinacese 
grow for the most part on this side of the tropic of Cancer and in North 
America. The RhodoracesB chiefly inhabit the temperate and cool 
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regions of the northern hemisphere ; especially the elevated mountains of 
America. Beyond the tropic of Capricorn they altogether disappear. 
Most of the £ricace» contain bitter astringent principles, sometimes also 
a venomous balsam. The berries of certain species are edible. The Vac- 
cinacese are especially valuable for yielding a refreshing acidulated fruit. 
Their leaves are slightly astringent. - The Khodoracea are narcotic. 

The South American genus, Thibaudia, deserves to be mentioned. 
The Thibaudia MeUiflora is a shrub which grows on the Andes in Peru ; 



209. Macleania Cordata. 

its flowers are rich in nectar, and are eaten by the natives. The Thi^ 
haudia MacrophyUa produces berries which the inhabitants of Pasto, in 
Columbia, submit to fermentation and produce a sort of wine. The 
flowers of Thibaudia Quereme are used by the Peruvians in the composi- 
tion of an aromatic tincture useful in toothache. 

The Rhodoracese are remarkable for their narcotic property. The 
golden-leaved Rhododendron {Rhododendron Chtysanthos), a shrub grow- 
ing in the Alps and northern Asia, has bitter astringent leaves, employed 
occasionally in medicine. The Kalmias of North America are still more 
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narcotic. If eaten by cattle, they axe £ataL Kalnda LaitfoUay if swal- 
lowed, caiuea a ^ecdea of d^x^Leimess and deliiimn» vomitinga, convul- 
aions, and frequently death. The intoxicating honey of the Euxine, so 
celebrated amongst the ancienU from the date of the retreat of the ten 
thousand, deriTed its qualities from the flowers of the Audea Paniiem 
and Bkododendron FoaHeum (% 207): 

Most of the species ahready mentioned are cultivated in gardens as 
ornamental shrubs. The VaccinacesB, in addition to the genera already 
mentioned, furnish to horticulture the Tkibaudia and Macleania, Thu 
haudia J^idcherrima was originally brought from nortnem India; its 
flowers are disposed in umbels sessile upon the aged and leafless stems. 

The corolla of these flowers, is tubular, campanulate, palish-red in • 
colour, verging occasionally towards greenish-yellow, marked longitudi- 
nally and transversely with lines of deep red. 



§ 57. CXXiJLSXXUrACSJL 

Charaeteristies : Calyx free, four or five partite; corolla perigynous^ 
with four to five petals ; stamens four to five, alternate with the petals ; 
ovary two to five celled, ordinarily containing one or two ovules ; ovules 
ascending ; fruit capsidar or drupaceous ; seeds generaHy provided with 
an arillus; embryo dicotyledonous, straight in the axis of a fleshy 
albimien; stem woody; leaves provided with caduceous stipules, and 
ordinarily alternate. 

The Celastrihacea are usually shmbs, sometimes climbing. Their 
flowers are regular axillary, disposed in cymes, small green, white, or 
purple in colour.' The base of the calyx is surroimded with a fleshy 
disc sometimes adherent to the ovary. The petals enlarged towards the 
base are inserted upon the border of the disc; imbricated in aestiva- 
tion. The ovary is merged to a varying extent into the disc ; oyules 
reflected. Fruit two to five celled, sometimes dehiscent, either drupa- 
ceous, or samaroidal, or, finally, capsular with loculicidal dehiscence. 
The seeds are enveloped m a fieshy arillus. Radicle inferior. 

The Celastrinacese inhabit for the most part the sub-tropical regions of 
the southern hemisphere ; towards either pole and the equator they 
become rare, and none are found in the two frigid zones. The greater 
number of Celastrinacese contain bitter and astringent principles, united 
with others which are acrid, purgative, and emetic, or simply stimulant. 
The fruit of certain species is fieshy and edible, the seeds of others con- 
tain a fixed oil. The Celastrus Scandens is termed by the French Bourreau 
dea Arbres (trees' hangman), because it winds so tightly around their 
trunk that they are strangled. 
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Tk» Bfeiim m indignioiui to Korth Aaerica. Its bark » emetic. 
The€. FtfiMMThw, » ipring shiMb gfowing a* 1ikie Ck^ 
dangeroos: on aoeoimt of ike iramds k caofles. Tko Mayimut Macros 
emjfua is a Peruvkoi i^mb, the leatvea of which are acid. The M, CMU- 
ensis is an efllcadous nemedy against the Poiaoii Oak. The decoction of 
its leavea ia empkyod as a wash for application to parts injured by the 
former phu^ The Kat ov Gat {CtUha EdulU) is cnlti^ted along with 
CofPI?e in Af al^ and is in great Tepnte amongst tiM Arabs as a preventi^^ 
of sleep. They, moreover, pretend that localities where this pl&t grows 
are always free firon tibie plague. 



ai^ Box-levredCelaafenia. 



§ 58. AMPEIIDACEiE OR TITAOEiE. 

Ckarmeteri9tie€ f Calyx free ; petals four to five inserted upon the border 
of a hypogynons or suVperigynous disc; sstivation valvate; stamens 
five, opposed to the petals; ovary two, three, or six celled j ovules 
ascendant, erect, or relucted; berry two to six celled; ovale dicoty- 
ledonous, straight, very nmmte, lying at the base of a fleshy albumen ; 
stem ligneous ; leaves pahmlobM, digitate, or pennate. 

The Ampelidacc© or "VBacesB are generally trees or shrubs supplied 
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for the most part with tendrils, containiiig an abundance of aqueous 
juice, and having contorted knotty branches. The lower leaves are 
opposite the upper ones, alternate ; stipules very small, sometimes absent. 
The flowers are minute, greenish in colour, arranged in a multifloral 
panicle or a corymbiform cyme. Calyx very small, obscurely dentated, 
and nearly entire, surrounded by a disc, on which the petals and stamens 
are borne. The corolla is polypetalous or almost polypetalous ; style 
very short, stigma terminating in a flattened head. Seeds contained ia 
a thom)f shell ; radicle inferior. 

Tribe I., Vite^, or the Vine Tribe. CharacterisHes : Petals and 
stamens free ; ovary two celled ; floral whorls opposed to the leaves. 

Tribe II., Leace^. Charaeteristics : Petals coherent at the base; 
stamens monadelphous ; ovary three to six celled ; no anthers. 

I. The Yitaceae inhabit all the intertropical region, and especially that 
of Asia. Beyond the tropics they are rare, more especially the tropic of 
Capricorn. None are foimd indigenous to Europe ; and if wild Vines are 
found in the forests of this continent, the plant is to be regarded as 
having escaped from domesticity. 

Tlie true coimtry of the Vine seems to be Mingrelia and Qeor^ 
between the mountains of the Caucasus, Ararat, and Taurus. The most 
ancient traditions mention the Vine as having been made use of by man, 
the culture of which may be said to be commensurate with the advent of 
man upon the globe. 

If we examine geographically the culture of the Vine as at present cir. 
cumscribed, we shall find the northern limit of the region to be boimded on 
the western coast of Europe by the embouchure of the Loire. This limit, 
stretching away to the east, approaches still further towards the north 
until it attains the fifty-first parallel of latitude at the confluence of the 
Hhine and the Moselle. Vines which grow to the north of this limit no 
longer furnish wine, and scarcely yield decent vinegar. The culture of 
the Vine succeeds in the valleys of the Rhine and Danube. In Hungary 
it does not prosper north of the forty-ninth degree ; and in central 
Russia it stretches along the northern coast of the Caspian under the 
forty-eighth parallel. * This limit, if viewed in its ememhle^ corresponds 
with an arc, the extremities of which rest westward on the forty-seventh; 
eastward on the forty-eighth parallel, and the curve of which rises as 
high as the fifty-first degree of north latitude. This curvature is ex- 
plained by the feust that more heat in given time is furnished to central 
than to littoral plants. Passing on from the Caspian Sea towards the East, 
we see that the Vine is not unknown in Bucharia and northern Persia ; but 
on the southern declivity of the Himalaya range it becomes rare, and 
altogether disappears in the valley of the Indus and the maritime region 
of Persia. South of the twenty-ninth degree it requires to be protected 
against the ardour of the sun. Under the tropics the Vine is sometimes 
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pkntea m gardErae. It grows ra^dfy, but the fro^ always wither hekse 
arnvmg' a* perfbetioa. In Nevtb Amerisa the Viiie is rare,, not being eulti* 
^atedf beyoBd the thBrtfy-eighth degree. In ^he seittbem kemisphere the* 
▼ines are planted, and arriye at perfection at the Cape of €k)od Hope, oir 
the eoas1fi» of CHiiB, at the* embomchure of the Rio Plata, andin Bew Hblkmd. 
It fe, however, the soiith of Ranfee-whieh mu9t be ^egatrded as the especial 
land eP the Vine. 



211. The \ine (TitiB Vinifera). 

The greater number of Yitacese contain acids of varions kinds distri- 
buted throughout all parts of the plant, and in variousr proportions ; 
fometinies in the pure condition, sometimes mixed with other principles. 
In tbe berry of certain species is found a kind of sugar named by chemists 
fflticose, otherwise known as grape sugar. It is in consequence of tJie pre* 
sence of. this sugar tHat the juice of the berries when expressed ferment 
and give rise to wine, a drink which we have scriptural^aratlrority for saying 

42* [BoTAmrn.] 



Digitized by 



Google 



160 FIRST OUTLINES OP BOTANT« 

** rejoices the heart of man." The general theory of wine.making is as 
follows. The ripe herries contain glucose, much water, a femvsntive prin- 
ciple, mucus, tannic, malic, and nitric acids, bitartrate of potash (cream of 
tartar), in addition to many other salts and colouring matters. The grapes 
are crushed by the naked feet of workmen in large cisterns of wood or stone. 
On the expiration of a certain time, fermentation commences amongst the 
various principles of the grape ; the mass becomes hot, owing to certain 
chemical compositions and decompositions which are taking place ; sugar 



212. American Vine. 

becomes changed into alchohol and carbonic acid, and the liquor becomes 
inebriating. A scum now rises, which' is nothing more than the partially 
decomposed ferment, and collects in a thick crust. After the lapse of a 
few more days fermentation ceases. The wine is now formed, and only 
requires to be cleared. Red wine owes its colour to the presence of a 
blue resinoid principle resident in the pellicle of the fruit. This principle, 
insoluble in water, is soluble in alchohol, and therefore colours the wine 
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m proportion as the alcoholic fermentation has become developed. The 
free acids contained in wine cause this blue colour to change to red. 
Taking advantage of these principles, nothing is more common than the 
preparation of white wine from dark grapes; all that is necessary to 
effect the result being the removal of the expressed juice from the grape 
husks before alcoholic fermentation has set in. 

The preparation of sparkling wines is effected by bottiing the juice 
before fermentation has quite ceased. In this way a portion of carbonic 



213. Corinth Grape. 

acid, which would have escaped under other circumstances, is forcibly- 
retained and dissolved in the wine. 

When grapes are dried they constitute raisins. The drying process is 
either conducted in the sun or artificially. Raisins of Malaga, of Damas* 
cus, and of Corinth (Currants) are all sun-dried. Valencia and all other 
Eaisins are dried by artificial means. The American representatives of 
the Vine are but poor substitutes for the species of the old world* the 
berries being harsh tasted and acerb ; nevertheless, the American native 
grape is not altogether despicable. 
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The varieties of the common Vine now known are fat to9 mBMomaiat 
enumeration, even m a work like this. P^iiiaps of ail t^eiw Tatkftiss the 
one possessing' most interest is the lit^ Corinth Qrtcpe, iMkh jialds 
our 80-called Cbmmts^-^-a cormption, by the way, of Cerinihsi Stnage 
to say, this Grape, if planted very far away from the Grecian A«cili^elago, 
ceases to yield the peculiar grape, but degenerates, and funiisile» grapes 
of ordinary size and character. A represeotatiott of tiie* CTorinl^ €nif>e is 
subjoined (fig. 213). 



§ 59. iBArT.IAO^B, OR HEDEKACE.S:* 

Charaeteristies : Calyx adhesent to: the Oivary; petals five or ten in- 
serted upon an epigynous Mm^. ■wwilc; '^^ohniliBr in aestivation ; stamens 
inserted with the petals, in^nuaailwv e^ttd£ ISo thektter and alternate with 




214. Aralia EacemoM* 



theait or double their number ; ovary infcnor, two Gt more eelii«d» «&. 
ovulate ; ovules pendent teflex ; styles equal in nimibear to t^e orifa, 
distinct or coherent; fruit bacciform, dry, or'flq^y J eeid Umm^dMX^- 
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Isdonoiis^. embryo very '.sxniJl at the base of a fleshy alUum^i ; radioal 
superior. 

The Araliacfi« geneially possess a woody stem, and haye .for,the mopt 
part alternate or stipulate leaves. Flowers xegula:|^« .oapii^uUr^ Umbellir 
ferous, or in racemes. 

The Araliacea) are inhabitants of tropical and temperate regions of 
both hemispheres. This natural order has a certain resemblance to 



215. The Climbing Itj (Hedera Helix). 

XJmbelliferse, both in general aspect and chemical qualities. In Araliacese, 
however, the aromatic resinous principles are masked by astringent and 
bitter matters. 

The common Ivy needs no description as to general appearance. Its 
leerfe6'#ken bniisttd 8reiaffomMe,>and ihek jiiicey: incorporated with &tty 
matter, eonitttutesa'gooii'appUeation'to bums. The Jin^aeng (Pomar 
Jiri'seng) grows in Tartary, China, and NepauL IfB Jtodt eonteia^ « 
Hbdtterv«ii4aettttd,iQ]id;iaiaaoch8Me matter. The plant cn|o3is in .Asia an 
immeiiBe'TQpatatiouja8%'toniCy«nd>seUsibr'.ih]» its weight in 
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silver. Panax Quinquefolium grows in North America ; its root is col- 
lected and sold to the Chinese as a substitute for the real Jin-seng. The 
Aralia Nudicaulis is celebrated as a sudorific, and its roots are used for 
the purpose of adulterating sarsapariUa. 



§ 60. CORNJLCEJB. 

OharaeterisHcs : Calyx adherent to the ovary; petals four inserted 
upon an epigynous disc, Talvate in eestivation ; stamens four alternate 
with the petals; ovary inferior, two to three celled, uniovular; ovules 



216. Conms Sanguinea, 

pendent reflected ; style simple ; fruit drupaceous^ two or three celled ; 
seeds inverted ; embryo dicotyledonous, straight in the axis of a fieshy 
albumen ; radicle superior. 

The Cornaceae are generally trees or shrubs with opposite, simple, or 
stipulate leaves* Flowers disposed in a capiAlum, lunbel, or corymb. 
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The Cornacese are allied with Caprifoliacese, from which, however, they 
may be distinguished by their free petals. They are also allied with 
AlariaceiB in their general aspect and in the possession of a similar 
fructification* 

The Comaces inhabit the temperate and cool regions of the northern 
hemisphere. Certain members of the order possess in their bark a pecu« 
liar bitter principle termed eomiine, also an astringent matter. Some 
produce edible fruits and oily seeds. The greater number possess a 
wood of great hardness. The Cornel tree {Comus Mas) is generally 
diffused over most parts of the world. The C. Sanguinea (fig. 216) pro- 
duces bitter and nauseous fruits, but the seed yields an oil use^ for 
illumination and the fabrication of soap. The Benthamia Fragifera is a 
shrub of Nepaul and Japan, now generally cultivated in European gar* 
dens. The name Fragtfera is given to this plant on accoimt of its bearing 
a fruit similar in general appearance to a Cherry. The C. Florida is a 
North American shrub. It possesses an astringent bark, and is employed 
as a substitute foi Quina in the transatlantic materia medica. The Aucuha 
is a Japanese shrub, an evergreen with shining leaves, opposite coriaceous, 
sometimes plumose. Flowers dioecious, small, axillary, disposed in pani« 
cles, four petaloid, four staminiferous. Ovary adherent, unilocular, imi- 
ovulate ; ovule pendent, reflex. Fruit a berry. This shrub, which i» 
fall of ramifications and very elegant, is a charming garden ornament. 



§ Gl. HAMAMELACZ^. 

Chdraeteristics : Calyx tubular, adherent to the ovary; limb four to 
^ye partite ; petals absent or inserted upon the calyx, and alternating 
with its divisions; stamens indefinite in the apetalous genera, in the 
petaliferous genera double the number of the petals, some sterile, and 
opposite to the petals, others futile and alternate; anthers square or 
semicircular ; ovary hall inferior two celled, uni- or multiovidate ; ovules 
pendent refiected ; two styles, two stigmata, both distinct ; capsule septi- 
cidal, having one-seeded cells. 

The members of this natural order are trees or shrubs, ordinarily 
covered with hair arranged in the form of stars.. Leaves alternate, 
petiolate, simple, bistipulate. Flowers almost sessile, disposed in pani. 
cles, capitnla, or spikes. 

The few species composkig this natural order are dispersed over North 
America, Japan, China, India, Madagascar, and the Cape. The Virginian 
Hamamelis {Hamamelis Virginicd) is a shrub having yellow fasciculated 
flowers, the ovary of which does not ripen until the second year. It is 
cultivated in gardens for the sake of its oily farinaceous seeds; the 
decoction of its bark anck leaves is charged with tannic bitter prirciplcs 
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and a pectilinr Tolatile oil. The alder-leavecl FoibBTgiUlA (Aiherffilha 
Alniftfira) is^a shnib, a naftive of Carolina, but oultii^alied in Europe. Its 
kidof esoenoe k a Bpike icompoeed of wkitie ^and odomforoHB flowers^ Ite 
fruits discharge their seeds with a considerable noise. Tke MhrnioiUiia 
Championi (fig. 217) is a small tree revendy discorvBred in Gkiaa by 
G&ptai& dhampion, in the forests ivhiek :9ucE()nmd ^Canton. . It is €itlt»- 
vated wifSi facflity in the open air of Europtan ooutxies. The leaves <<if 
^iB tree are pevsistent, its fiowevs grouped in ive, Buruninded. with 
vosestc %r8Psta, ivhich might be almotft taken lor apetGQokl flosal etnrdkipe. 



2i7. Xlhodoleia Championi. 



§ 62. FHILAD£LFHi.a£JE. 



OJiaracteristicB : Calyx adherent to the ovary, valvate in estivation"; 
])etals in number equal to the divisions oT the calyx, with contorted sesfi- 
vaticm ; stamens a multiple number of that of the petals ; ovary three or 
many celled ; placenta central, multiovulate ; ovules ascendant or pendent. 
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imbricauh r«fler; tca|sule many seeded; seeds enveloped in a loose 
testa:; eiabryp xHcot^ledonou^ straight, in the raxis of a fleshy albumen, 
the length of nvhich it equals. The members of this natural order are 
£Tect trees, halving simple opposite leaves without -stipules. Their flowers 
aze complete, regulai, white, odoriferous, disposed either in cyme or 
panick. 

The JPhUad^lfibuf Goronarius is indigenous to central Euiope, and a 
fraqximi .garden ornament. Its flowers are very odorous, and were for- 
merly held in esteem as a medicine. They contain a volatile oil some- 
timed employed as an agent for the adulteration of oil of jasmine. The 
Deutzia Scabra is a native of Japan, now cultivated in botanic gardens. 
The Japanese employ the inner bark of this tree as a plaster ; its leaves 
are employed to impart a polish to wood. 



^ 



218. Philadslphus. 



\ 



. § 63. OSFHAXOZAOEJB. 

The genus^ 'Oephalotus, which Li^illiHdiere ^liaced amongst tiie 
£oKice8e,/aiid ivhioh other authors haire annexed to fhe Baxifia^, is 
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constituted by certain perennial vegetables of Australia, having a short 
subterraneous stem and leaves united in a tuft, and offering two distinct 
forms ; one form plane, oval oblong, the other situated a little below the 
preceding, composed of a petiole dilated into a pair of labiate expansions, 
the lower one being large, hollowed out like a cup, the upper one 
smaller, flat, and serving as a cover. The stem is pseudo->cauline, on 
the extremity of which the flowers expand. The flowers are white and 
small; the calyx is free, six partite, petaloid, valvate in aestivation. 



219. Ccphalotus Follicularis. 



corolla absent. Th« twelve stamens are inserted upon the border of the 
tube of the calyx. The six ovaries are sessile upon a plane receptacle 
alternate with the sepals, unilocular, uni- or bi-ovulate. Ovules erect, 
reflex. Fruit composed of six achaenia, which open circularly at their 
base. Cotyledon small, straight, at the base of a fleshy albumen. One 
species, the Cephalotus Follicularis (fig. 219), has been some years intro- 
duced into European gardens. 
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§ 64. GBASSULJLCEJa. 

Ckaraeiemties : Calyx free; petals inserted upon the base of the 
calyx, in number equal to the divisions of the latter, free or coherent at 
the base ; imbricated in sestivation ; stamens inserted with the petals 
and ordinarily adherent to them; their number equal to that of the 
petals, or double; free or attached to an axis, each furnished with a 
scale at its base, and pluriovulate ; ovules horizontal or pendent ; folli- 
cules ordinarily free; dehiscence ventral, sometimes attached to the 
capsule, in which case the dehiscence is dorsal; seed dicotyledonous, 
straight, exalbuminous, occupying the axis of a small fleshy albumen. 



220. Crassula Cocdnea. 



The CJrassulacese are in some cases subligneous herbs, more or less 
charged with juicy matter ; leaves ordinarily simple, deprived of stipules ; 
flowers terminal, corymbous, or in cymes, or agglomerated, occasionally 
solitary. 

The Crassulaceee grow in the warmer parts of the temperate regions of 
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the old continent. They thrive in the most arid soils, and remain fresh 
by reason of the humidity they absorb from the air as well as the soiL 
Nearly ^ the moisture thus absorbed is retained, because the surface of 
these plants suffer but little transudation, very few stomata or evaporal^ing 
pores existing in their istcucture. JkiX the Ciaasuiacea^ abound in a 
slightly saline aqueous juice santainii];g malic acid. On .account joi thase 
constituents, 1^ CrassulacesB >ha¥e acquired .some celebodty as medieini^ 
agents. A few species are .edible. The rJSedum T$kphimnj S.-Mbum, and 
S, Jlafie3tumj.isl£o the Semp&nvivum TVc/omm (Houaeleek)^ axe frequently 
en)(pk)yed for ^tinulLadng woimds ; the MedUezsiuaean Ozassulse possess 
similar qisudUies* Xhe S. Acne^. a pknt whicji ^ows .in sondj^r places on 
Ewope, jsontains lan .acrid fnoncipK •^ vioiue at which it 03 mbefm;iea3it 



2SEL rfSeflum. 

when externally applied, purgafis^ ^aod emetic when administered inter- 
nally. The root of S, Mhodiola^ hefd xa^lisd hDva the circumstance of its 
diffusing an odour similar to tha!t rf « T0se, was formerly officinal as a 
sedative. The Greenlanders boil tins vegetable and eat it as a pot- 
herb. 

The leaves of Bryophyllum Colicimtm present a very curious physio- 
logical phenomenon, the germs of this plant growing at the extremity of 
the leaf-nerves. 



.§ 65. acEaim:aB.xA.MJH:TgMAr>B^a;. 

Characteristics : Tubular calyx consolidated with fhe ovary ; petdls in-* 
definite, inserted on the calyx ; ovary many (gelled, placenta applied to the 
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xnid^lb of the carpels^ ancf occirpyin^ the lower part ei the ce41«; gtuIIbs 
numerous, curved ; stigmas sessile ; capsule multivalvular ; seed dicoty* 
ledonous ; embryo surrounding a farinaceous albumen. 

The members of this natural order are herbs or small shrubs, and are 
all natives of the Cape of Good Hope. Their leaves are fleshy, their 
flowers axillary or terminal, solitary, or disposed in the form of a cymous 
corymb. Capside at first fleshy, then almost woody ; its cells opening 
centrifugally. Epicarp thick and coriaceous, separated from the endo- 
carp, which latter is persistent under the form of double membranous 
triangular leaf-like appendages. 



■SBZ- SiescmbryaiUiKiBfmi ]Pu}gidini« 

Many species of thir nattital order «re cultivcrted for the beauty of ttwir 
flowers ; some, too, are useful. The suec^ent Iea^v«s contain many salt»; 
especially oxalate of Hme; some are sapid and sacekurine. The Jf. 
Crijistallina, vfhich is a very common growth in the Canary Isknds and the 
Mediterranean region, is charged with gelatinous vesicles, which eauses 
it to appear, when shining in the sun's rays, aa if cornered with a crest 
of hoar-f]:o8t. The inhabitants of the Canary Islands incdnerate this pknt 
for the purpose of extracting^ soda irom ito ashes. The frait of M, Eduik 
is eaten as food by* the Hottentots. 3f. Fttlpdnm is « favourite objeet 
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of culture en account of the extreme beauty of its deep purple 
flowers. 



3. MesembryanthemuxnFalciforme. 



§ 66. CACTACEiE. 



CJiaractenaticii : Calyx adherent to the ovary ; with pluriserial, petaloid 
limb, almost confounded with the corolla ; petals numerous, pluriserial, 
imbricated in aestivation, inserted upon the summit of a calycinal tube, 
sometimes free, sometimes coherent below, and thus forming an elongated 
tube; stamens numerous, multiserial, inserted upon the base of the 
corolla ; ovary inferior, unilocidar ; placentae parietal, multiovular ; berr}' 
pulpy; seeds numerous, dicotyledonous; embryo straight or curved; 
albumen absent or scarcely visible. 

The Cactacese are American plants ; they are ligneous and fleshy ; 
their stem is branched or simple by the suppression of buds ; cylindrical, 
fluted, flat, or globular, covered with teat-like tubercles, the repre- 
sentatives of abortive branches. The leaves are generally absent, or 
M most indicated by a small cushion-like excrescence lying beneath a 
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bad ; sometimes perfect, plane and petiolate (^Pereskia) ; the buds situated 
upon the axilla of the abortive leaves are of two orders, the inferior ones 
are covered with spines, whilst the superior ones arc developed in branches 
or in flowers. 

The berries of many of the Cactus tAhe are employed in medicine as a 
remedy for bilious afifections. The Opuntia Communis has long been 
naturalised in the Mediterranean regions ; also the Nepal, Upon these 
plants thrive the valuable cochineal insect, £rom which carmine and car- 
mine lake are extracted. 



224. Echinocactus Pectinifcrus. 



§ 67. GROSSULACEiG. 



CharacUiistlcs : Calyx coloured, tubular, adherent, prolonged to a 
varying extent below the ovary ; petals inserted upon the throat of the 
calyx, equal in number to the di\ision8 of the latter ; aestivation imbri- 
cated ; stamens equal in number to the petals and alternate with tho 
latter ; ovaries inferior and one celled ; placenta usually two, parietal or 
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attached to llie* talrar;^ ovules' Hetizontol^ veflefc; BenQr ind|9^;' «e6DdR) 
angular,* dicotyfedoneus ; embryo straigkt in' tbe baew^ of' an almo«L 
corneous* albumen* 

Members of this natural order are usually armed with spinss iRttatbd 
below tihe leaf ; Idie laaives are alterUEite; or fttsoiculatBd:; lihibpahniodMed ; 
petiole dilated; The fiovrerff aie disposed; im aaillar^. matmea iit the 
apeoies'whieh are^dirprTvied: of spines ;, the]^ ami aodiiaiff ORfcnti iinBUmber. 
in these' pine-bearing specieeu The berry ia ssirrouxided.by ilie petfiiatent 



225. The White Currant (Bibes Albidum). 

limb of the calyx. The seeds have a gelatinous testa, in which a long^ 
raph^ ramifies. The endopleura is adherent to the albumen. 

The Grossulaceee are for the mosi part inhabitants of the temperate 
and cool regions of the northern hemisphere. The genus Ribes consti- 
tutes nearly all- the'fkmily to which it imparts the distinctive nanw. Its 
species • contain in • their • herbaceous portion . a- resinous aromatic principle. 
GHieirfhat iBjftlled witK a saccharine mucilage -in- combination with -malic ' 
and cifcpic'a<7id«^ and occasionally astringent matters. 

(Aaomhetrf and Cdrrant' trees are so well known that' any prolonged: 



Digitized by 



Google 



FntST OUTLINES OP BOTAKT. 175 

deicription of them would be useless. They are amongst the most 
delicious of cultivated fruit, and furnish no bad subetitute for the Vine UM 
a wine-making material. 



§ 68. ONAORAKljLCILS. 

CharaetensHca : Calyx adherent ; petals equal in number to the divi- 
sions of the calyxy contorted in estivation ; stamens equal in number to 
the petals, or double ; ovary inferior, plurilocular ; ovules reflex ; fruit 
capsular or bacciform, two or three celled; seeds having a chalaza 
Avinged, interrupted, or filamentary ; seed dicotyledonous, exalbuminous. 

The members of this natural order possess leaves without stipules ; 
flowers sometimes axillary and solitary, sometimes in the form of corymb 
or spike. They are chiefly extra tropical, and belong for the most part 
to the northern temperate zone. Two species, JSpUoHum and Circaa 
are mucilaginous. The ancients believed that the aqueous infusion of 
JBpSobium Angustifolium had the property of taming wild animals, and 
that its vinous tincture was exhilarent when administered to human 
beings, ^nothera Biennis and ^. Suaveolens, originally natives of North 
America, but now cidtivated, like many of its congeners, in our gardens, 
possess a saccharine root, which is sometimes used as an article of food, 
Fuschias are elegant shrubs, indigenous to New Zealand and North 
America, now common enough in our gardens. They are remarkable for 
the beauty of their foliage, their petaloid calyx, and their convolate 
corolla. The berries of certain New Zealand species are an agreeable 
perfume. 



§ 69. ANACARDIACE^ AND SPONDIACEJK. 

Characteristics : Flowers ordinarily dioecious by abortion ; calyx free, ^ 
or rarely adherent to the ovary ; petals inserted upon a perigynous disc, 
or else upon a short stipes, equal in number to the divisions of the 
calyx; sometimes absent; imbricated in aestivation; stamens equal in 
number to the petals, and alternate with them, or in double or multiple 
number ; carpels ordinarily reduced to one ; tmllocular or four to five 
distinct, one alone being fertile ; ovule single, ascending, ordinarily free, 
curved or half refex; fruit drupaceous or dry; seed dicotyledonous, > 
exalbuminous, curved; stem woody; juice gummy or milky; leaves; 
alternate and without stipules. ( 

The Anacardiacese owe their properties to a resinous juice which in 
certain species re&embles pine turpentine; in the greater number of' 

48* tBOTA»Tlf.] 
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species, ho^frerer, this resinous pimciple is Biized irs& certra wend 
matters, whieh, on oontect iiritk iht air, becomes bki^, and lOipaartB tD 

the secretion very stimulating, sometimes venoomm, poropcstieB. Th« 
bitter and astringent principles which some individuals of this natural 
order contain in their bark and wood modifies the action of the stimu- 
lating matter. The fruit of certain species is fleshy, abundant in sugar 
and free acids ; sometimes edible. Hie seeds contain a fixed oil. 

The Fistachia Lentisem, or Mastic^ a plant cultivated in the Grecian 
Archipelago, and the P. AHantida, native of the Mauritius, are -valuable 
for their product — masttc. This substance, employed by ourselves as -the 



226. Jtfiastte Shrub, FiHaclim. 

basis of several Taznishes, is largely used by orientals as a masticatc^jy. 
whence its name. By these persons it is believed to purify the breath* 
Hne P. Terehinthus grows spoBtaneoosly in the whole Mediterraneaa 
region. From its inward trunk fiowB a limpid adhesive juice, yellowish- 
blue in colour, and of a penetrating odour, something between that oT 
citron and fenaeL Its taste is balsamic, exempt &om bitterness and 
acridity. This anbstance, known %a JScio Turpaiiin^ is rarely purej and 
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dieniifltry i& vneqati to datect the fjnmd. Its seeds, fbimerly em^yed 
in passive lifsaionrliages «nd dysentsrj, are at pieeent held in but little 
r^ate. The JPi^iackm Vera^ onginaUj h, natiye of Pemia and Syria, h 
now grown in the whole Mediterranean region ; its oily seeds, under the 
nane of Crrean Abnonds, are rery agreeable in taste, and are employed 
by druggists in fVance as the basis of eeortain enrahions. 

The Mango {Mangifera Indicd) is a tree origmaHy of Ana, bat it is 
now cultivated in many tropical regions for the sake of its fruit. This is 
very agreeable in taste, but it must be sparingly partaken of, or much 
constitutional disorder results. 



227. The Cashew Tree (Anaoardium Ocddentale). 

In exchange for the Mango which America, has received from Asia, 
the latter continent and AMca have derived from America the Cashew 
tree (jinacardium OcddentaUt £g. 227). It is indigenous to central 
America and the West India Islands ; its nut, small and reniform, termed 
the cashew^ grows at the summit of a fleshy panicle like a large pear in 
general appearance. The pericarp contains a caustic oil; the seed is 
•laood-taeted^ the peduncle* named the Gashew Apple, is acidulous* 
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saccharine, and a little acrid, but nevertheless agreeable. From the 
epicarp a blistering ointment is sometimes prepared, and the entire fruit 
is useful in certain diseases. Cashew gum exudes from the trunk of the 
tree, but it b applied to no useful purpose. 

The Anacardium OrierUale is a native of the East Indies. Its imma- 
ture seeds yield a glutinous matter like bird-lime, and from which tb} 
celebrated Chinese varnish is prepared. 



228. Fustic Sumac (Bhus Cotinus.) 

The Sumacs possess various properties. Fustic Simiac (^Rhus Cotinus, 
fig. 228) is indigenous in eastern Europe ; its bark, slightly aromatic and 
very astringent, is considered by some as a good substitute for that of 
Cinchona ; its leaves are also employed in medicine, and from its wood a 
yellow dye-stuff is extracted. The Curriers' Sumac, Rhus Coriaria^ is a 
native of the Mediterranean region. Its acid fruits are used by the 
Turks as a condiment; its leaves and young shoots are employed by 
curriers and dyers. The fruit and flowers of the Rhus ^yphinuniy Gla* 
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hrum^ and JElegans, all natives of North America, are employed as condi- 
ments. The Jamaica Simiac {R. Metopii) secretes a purgatiye gum- 
resin from its bark. The 8. Vemix^ or Varnish Sumac, is a Japanese 
shrub, from the stem of which is obtained by incision a milky juice, which 
thickens and turns black when exposed to the air, and which, after being 
dissolved in a drying oil, constitutes the celebrated black Japanese varnish. 
The E. Madicans and R, Toxicodendron are both natives of North America, 
and but slightly distinguishable from each other. When the period of 
flowering arrives, both these plants secrete an abimdant quantity of 
milky juice, which turns black in contact with the air. This juice is so 
exceedingly acrid, that if a person sits in the shade of one of the poison 
Sumacs, his skin becomes violently inflamed, reddens, swells, and 
covered with pustules. The leaves of this Sumac are recommended 
in paralysis, dartrous aflections of the skin, and even consimiption. 

Certain species of Schinus disengage noxious effluvia. The Schinus 
MoUe furnishes a mastic which is slightly purgative. Its bark and leaves 
are aromatic, and its drupe is saccharine. The Duvaua Dependem is a 
little spring tree, native of Chili, the infusion of the seeds of which are 
stomachic, diuretic, and anti-hysteric; moreover, an intoxicating drink 
named Chieha is prepared from them. The decoction of its bark and the 
gum secreted by the tree are balsamic and healing when applied to 
wounds. The species of the genus Spondias are not without interest. 
The S. Purpurea of the West Indies has drupes of an acidulated saccha- 
rine taste, very agreeable as food. The drupes of S. Lutea are smaller, 
but more useful, being employed as a medicine. The congener of the 
two spreading species is cultivated in the Friendly and Society Islands. 
Its fruit is very agreeable and wholesome, almost rivalling in delicacy the 
Pine-apple. 



§ 70. jLTTRANTIACEiB. 

Characteristics : Calyx free, monosepalous ; petals hypogynous, free, 
or almost free, in number equal to the parts of the calyx, with which 
they are alternate ; imbricated in aestivation ; stamens in number double 
or multiple the number of the petals, monadelphous or polyadelphous ; 
filaments ordinarily flat and uniserial; style simple; stigma capitular; 
berry with thick rind and pulpy endocarp ; seeds provided with a raphe, 
and frequently containing numerous embryos; embryo dicotyledonous, 
exalbuminbus, straight ; radicle superior. 

The Aurantiaceae are for the most part natives of tropical Asia, but they 
are now distributed over all parts of the globe where the temperature is 
sufficiently high to be congenial to their culture. Their leaves are alter- 
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Bate, Tdihout stipules, often growing at the extremit]r of a fiatfened 
petiole, solitary or in corymbs. The bark, the leayes, ealyx, petals, ila- 
ments, and epicarp, are all supplied with vesicles containdng volatile oil. 
l%is beautiful family is, chemically, remarkable for its volatile oil and 
aromatic bitter constituents ; its free acids (principally malic and citric). 
The Citron (Ob^tim) is the principal genus of the family. The Orange 
{Ciiru9 AurcnUium), originally a native of the East Indies, is now eidtU 
vated in almost all tropical and warm temperate countries. In France, 
however, it requires protection during the winter. The CStw>n (CX. Vul^ 



229. The Lemon Tree (Citms Limosinm)^ 

5M»m) is the most useful species of the genus; its beory, sometimes 
penned the Bitter Orange, is not edible, buii from it are extracted many 
delicioofl perfmoes, ajaud its pulp makes an excellent confection. It is 
from the flowers of thb i^eeies that chemists obtain the essence of 
neroli. All its various parts are in point of fact more aromatic than 
similar parts of the Orange tree. The Lime (C LimetUi\ the Bergamot 
{JO. Bersfaimota)y the Lemon (C Lmonkm), are all members of the genus 
Citrus; all yield from almost every part of their substance an odorous 
vdbitila oiL The celebrated £!au de Cologne is nothing more than a sola^ 
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tfon of Tolatae oils extracted from many genera, of Annntkifiea and duk 
solved in alcohol. 

The Cedran was not introdnced into Europe until fubwqnently to tbt 
period of Alexander tiie Great's Asiatic conquesta. It i» a nativ* of 
Persia and Mesopotamia. 

The MeliacesB, a sub-family of Aurantiaceae, are trees or sbaralMi 
natives for the most part of the tropics. Their leavei aie generally alter- 
nate and without stipules ; their flowers are regular, anwnged either in a 
pamcle or corymb, cyme or spike. They contain acrid and ,bitter aatrin* 
gent principles, by virtue of which they are tonic and stimulating. Thft 
MeUa Azederach (fig. 230) is a tree growing in Persia and Syria, but which 
has been naturalised in Mediterranean Europe and North America. It 
has very energetic properties, all its parts being bitter and purgative. 



0. Melia Azederaeb. 



§ 71. HiXPIGHZAClBiB. 

Characteristics : Calyx free, five partite, each division ordinarily foT- 
niihed with two glands at the base ; petals five, either inserted upon the 
jreceptacle or upon a hypogynous or subperigynous disc ; imbricated in 
aestivation ; stamens double in number to that of the petals, sometimes 
all of th^n fertile, in other cases partly sterile; filaments ordinarily 
^ioherent at their base ; ovary composed of three carpels, rarely two^ 
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either incorporated with the axis or free at the summit, giving rise to 
three or two uniovulate cells ; ovule reflex, attached to a pendent funi- 
culus ascending by its free extremity ; fruit composed of two or three 
scales, ordinarily samaroidal ; seeds inverted, dicotyledonous, exalbu- 
minous, rarely straight, cotyledons ordinarily bent on themselves ; radicle 
superior. 

The Malpighiaceee are usually trees or shrubs, for the most part 
covered with hairs, which sometimes degenerate into prickles, though not 
invariably. The leaves are ordinarily opposite, single, devoid of stipules* 
Inflorescence a cyme or corymo. 



231. Malpighia Volubilis. 



§ 72. ACEBACEiE. 



Characteristics : Calyx free, with four or five divisions, caduceous ; 
petals four or five, alternate with the sepals, inserted upon a hypogynous 
disc ; Kstivation imbricate ; stamens four to twelve, ordinarily eight ; 
ovary free, composed of two carpels, bilocular and perpendicularly com- 
pressed at the line of junction ; ovules double in each cell, pendent or 
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curved ; fruit samaroidal ; seed dicotyledonous, exalbuminous, cotyledons 
irregularly contorted ; radicle descending. 

The Aceraceae are trees with opposite petiolate ex-stipulate leaves, 
having regular flowers arranged in cymes or corymbs. They all possess 
a saccharine, limpid, or lactiferous juice, which flows from the plant after 
incision. One species, Acer Saccharmumf or Sugiz Maple, is so rich in 
sugar, that eoairiderable quantities axe extracted in Canada and other parts 
of North America. The sugar is idimtieal with that obtained from the 
cane, and when refined equally good with the latter. 



§ 73. HIPPOCASTAKE^ 

Characteristics : Calyx free ; petals hypogynons, four or five unequal, 
free, imbricated ; stamens seven or eight inserted upon a disc ; ovary 
three-celled biovulate ; ovules curved ; capstde coriaceous, frequently by 
abortion unilocular ; seed dicotyledonous, exalbuminous ; stem ligneous ; 
leaves opposite, digitate ; flowers arranged in a terminjd panicle. 



§ 74. HYPEBICACB^. 

CharaeterkticB : Calyx free, four or Ave sepalous, joined together to a 
variable extent ; contorted in aestivation ; stamens indefinite, free, mona- 
delphous or polyadelphous; ovary three to five celled or unilocular; 
junction incomplete ; ovules numerous, refiected or curved ; fruit capsular 
or bacciform ; seed dicotyledonous, exalbimiinous ; stem ligneous or her« 
baceous ; leaves opposite or verticillate, simple entire, or£narily punc- 
tuated with pellucid glands ; flowers regular, ananged in a panicle or 
cyme. , 

The Hypericacese are distributed over the hot and temperate regions of 
the globe, more especially of the northern hemisphere. All the ligneous 
species are intertropical. 

Almost all contain, in addition to a volatile oil, resinous and balsamic 
juices which flow abundantly from the ligneous species, and which in the 
herbaceous ones may be found in the pellucid glands with which the 
leaves «re studded. The Tutsan {Hypericum Androscewwm) is a native 
plant formerly employed in medicine, but now fiiUen into disoetude. The 
Hypericum Perfbratvm (fig. 234) is so called in consequence of the sieve- 
like appearance of its leaves, dependent on the number of transparent 
glandular points scattered over their surfaces. 

The most important member of this family is the Tea snrub. The 
virtues of Tea depend on a combination of an astringent with a peculiar 
nitrogenised principle- termed theine, also in part to a volatile oil. 

Two centuries have not y^t elapsed since Tea was first introduced to 
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Europe as an article of drink. Everybody is aware that two species of 
Tea exist — ^black and green Tea. Both are produced by the same plant. 



234. Hypexdcum Per&zatum.. 

and the ^iference between the two results from' peculiarities of mairafac- 
ture. Sereral attempts have been made to naturalise the Tea ^urub in 
il^irop^ but invariably without success. 
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§ 75. TILIAOKfi. 

Characteristics : Sepals five, caduceous ; valvate in SBStivation ; petals 
inserted upon a hypogynons disc, four or five or sometimes absent; 
imbricate in aestivation, often supplied at their base with a scaly appen* 
dage ; stamens double in number or a multiple of that of the petals, all 
fertile, or the external ones sterile, free or polyadelphous at the base ; 



235. Large-Leafed Linden (Tilia Grandiflora). 

ovary two to ten celled ; ovules reflex ; fruic capsular or indehiscent, 
coriaceous or fleshy ; seed dicotyledonous ; embryo straight in the axis 
of a fleshy albumen, sometimes absent ; stem ligneous ; leaves ordinarily 
alternate, stipulate ; flowers regular, solitary, or in cymes or corymbs. 

The Tiliacese for the most part are inhabitants of the tropical zone ; 
they contain an abundant mucilage mingled with astringent and resinous 
matters. The flower of certain species contains a volatile oil; others 
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pofisess a fleshy sapid fruit and edible steins. The seeds of most species 
are oily. The Lindens are generally diffused, and in much estimation on 
account of the beauty of their foliage and, the sweet aromatic odour of their 
flowers. The bark is fibrous, and sometimes turned to account in the 
manufacture of cordage. The wood, easily worked, is in repute amongst 
turners and sculptors. The flowers, much sought after by bees, contain 
an abundance of volatile oil, sugar, mucilage, gum, and tannic acid ; their 
infusion is anti-spasmodic and diuretic. The oily seeds are occasionally 
•employed as a substitute for cocoa. 



§ 76. buttnebacejE. 

Characteristics : Calyx four or five partite ; petals ^ve^ hypogynous or 
absent ; aestivation valvate or contorted ; stamens in some species equal 
in number to the petals and opposite to them, in other species double or 



236. The Cocoa Tree (Theobroma Cacao). 
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mtdtiple iMs numiber ; laments or^arily joined in tke fdrm -o£ ( 
or tube, or column; ovary four or five to ten ceUed, tun- bi» or plvri-ovulate; 
ovnles ordumrily ascendEOit reflex ; froit generally a cagsnle ; seed alba* 
minons or exalbtnninottB ; stem ordinarUy woedy, coverad mdi radiatiwg 
or biforctfted bairs; leases alternate, simple, stipviote; ^tmwn wgvkac^. 
arranged m pamcles, spikes, or glomerttles. 



237. Carolinea Princeps* 

Tbese plants contain an abundant mucilage, to winch is generally 
added a bittev, astringent, extractive matter. The fcut of many species 
is saccharine ; the seeds contain a fixed oiL The most celebrated plant 
of this natural order is the Cocoa (Theohroma Cacao^ fig, 236), a Mexican 
tree, the cultivation of which, however, has iiow extemied to Africa and 
Asia. 

In the midst of its bitter pulpy fruit are found the «eeds, which, when 
roasted, constitute the cocoa of commerce. 
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§ 77. sTERcrrLiAcajK and boicbaceji. 

Characteristies : Calyx fbor or fi^ pu!^; petals hypogynous, five 
imbricated in sBstiTatioii, olheaL absent ; ifMnmiB imdirfinitii, monadelphous ; 
anthers two celled, more or lew cowplete ; stem lyMio»tt8, covered with 
radiating hairs ; leaves ahcfnoate, simple, or digitate i flowecs solitary, or 
in cymes or panicles. 

Many i^ecMt of Stereafiftcae sre colitzfsted a Ewope, Pre-eminent 
amongst these is the Baobi^ whach, xemans a snudl sl^ob in our green- 
houses, laaei niaadi, in its own country, grows to a size which is indicated 
by &e accompanying represestalion (p. 190). The JPaMta Insists, a 
tree of central America, has digitate leaves, elongated Aowees of a i»:ight 
red colour, Ihe petals of which are spread out at tiieir Amxadts. The 
Pachvra Aguaikmj or Oar oh m ta iVwicqw (fig. 287), is a plant whidi bears 
very large and diegant flofwns, tiie p^ais of which are yellow on their 
upper surface, gseea hetow, oKsaaiented witk i«d filanents and yellow 
anthers. 



§ 78, XJLLTACXJI. 

CkarmeterisHet : Calyx free ; valvate in lestivation; petals hypogynous, 
ordinanly joined together into a staminiferous tube ; contorted in sestiva- 
tion ; stamens indefinite monadelphous, wi& tmilocular anthers ; seed 
dicotyledonous ; embryo curved ; leaves alternate, stipulate. 

Stem herbaceous or ligneous, usually supplied widi radiatmg hairs ;: 
^wers c9mplete, regular, axillary, solitary, or fasciculate, or in a cyme r 
polloi in large grains, globular, hispid; cai^to ordmaxilj nuatezous, 
s(»netiaes five, three, or four ovaries verticillate around a prolcmgation 
of ^te fionl axis, mmelimes agglomerated into a capitulum, either free 
or partiAlly oohioent. Owdes inserted into the central aagle c^ the cells, 
aseeadaat or horiaontal, curved. The styles are free above. Fruit 
somctoneB fomod <^ many shdls coherent by their margins to a variable 
extent; ooittelines a loculicidal capsule with septiferous valves, some- 
times indehiscent, dry, or fleshy. The cotyledons are bent or mutually 
imbedded. Albumen albuminous, not vary abundant. 

The Malvaceae abound in the tropics, their number diminishing to- 
wards either pole ; their chief property depends on a mucilage which 
abounds in the greater number, whence the Malvace© are celebrated for 
their emollient properties. In certain species there exists, in addition to 
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The Baobab Tree. 
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-the mucilage, a free acid, generally the oxalic, the presence of which 
causes them to be refrigerant, antibilious, and antiscorbutic. The seeds 
contain a fixed oil. Some species possess tenacious fibres, others seeds 
which are covered with a substance resembling wool. 

Among the indigenous species of this tribe, the Marsh Mallow {Mthwa 
OfieinaU^i fig. 238) is most common. 

The Cotton sub-family {Gossypium)^ which belongs to this natural 
order, are indigenous to Asia and America. Many species are now 
cultivated on a large scale in every part of the intertropical zone. The 
laniferous material which envelopes the seeds is the substance cotton. 
It has been known and used in Egypt from times of gpreat antiquity, and 
is now distributed over the whole world. Several remains of Qreek 
literature have been handed down to us written on cotton. Cotton seeds 
yield on expression a fixed oil useful for a variety of purposes. 



238. Marsh Mallow (Althaa Officinalis). 



Numerous exotic Malvaceae are now cultivated In Europe ; for ex- 
ample, the Malope Trifida, an annual of northern Africa, tl^e stem of 
which rises to the height of about two feet, and which bears flowers of a 

44* [BOTAKTIS.] 
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de^p rose colcmv; i^ Xitaibeha^ a bimaial Hungarian pkuat, ka^iiig^ 
lobed foaves and white flowers ; ihe Mihm Hoant^ a Syrian plant, the 
Tatieties of which are eiitremely numeroiiB ; tbe Lamttm Arbor^a^ a 
native of central France, bearing large iMtes and Tiolet^ooloored flowers; 
Allhaa Oarmahina, a native of variou<i parts of centnd Europe, which haa^ 
rosaceous flowers, and the stem of which yklds a good substitttte for 
hemp ;-Hmch are a few of the speoiet of thin natural order now familitr in 
gardens. 



^^ 



239, The Ck>tton Shrub CGossypiujn). 



§ 79. GEBANIACEJI. 

CharacterUHes : Oalyx free; petals hypogynous or imperfectly peri* 
gynous, in number equal to the sepals or fewer; equal in Chraniumf 
reduced to four or two in Pelargonium ; contorted in sestivation, cadu- 
ceous ; stamens ordinarily double in number to the petals ; biserial ; all 
fertile (<7enmttim), or partly sterile {Brodwrn^ Pelmrgonium\ filaments 
partially monadelphous ; carpels flve^ applied to the prolongation of the 
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axis, and constituting a five-celled biovnlate ovary ; seed dicotyledonous, 
exalbuminous, curved ; cotyledons bent or contorted ; stem berbaceous 
or ligneous ; leaves al%«late, opposed; ibe vpper pnes sometimes alter- 
nate ; flowers complete, itgular, or inegiilar (F$Ia^onium\ occasionally 
solitary, arranged sometimes in a bi-4boml cyme; styles joined into a 
column, wbicb is larger tban tbe floral axis ; ovules ascendant, at first 
curved, tben demi-reflected. 

Species of tbis natural order are cbiefly found in tbe extra-tropical 
regions^ more especially at tbe Cape of Good Hope ; tbey contain tannic 




240. Srodimn Cioutariov. 



and gallic acids, on wbicb account tbey were formerly employed as astrin* 
gents in medical practice. Tbe Pelargtmiuma contain a volatile oil, wbicb 
imparts to tbem a very powerful but at tbe same time agreeable odour. 
Tbe P. Boseum and Capitatum yield an essence possessing tbe odour of 
Roses, and is sometimes employed as a material wberewith otto of roses 
is adulterated. 
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241. Pelargonium. 



§ 80. BALSAMIXACE2. 

Characteristics: Sepals free, unequal, petaloid; petals five, hypo- 
gynous, unequal ; stamens five ; carpels five, united to a five-celled 
ovary ; ovules superior, pendent, reflex ; capsule five celled, five valved^ 
dehiscent; seed dicotyledonous, exalbuminous ; embryo straight; stem 
herbaceous, succulent ; flowers axillary. 

The Balsaminaceae are for the most part natives of temperate and tro« 
pical Asia. The genus Impatiens, so called on accotmt of the elasticity 
of its seed capsules, which, on being touched, dart out the seeds to a con- 
siderable distance, has furnished numerous varieties to horticulture, the 
most irritable of which is the Noli me Tangere. The common Balsam, 
plant, /. BaUamina, is an annual, a native of India, now rendered double 
by culture, and furnishing innumerable varieties. The Impatiens Bepens 
is a Cingalese species, the representation of which is subjoined (fig. 242). 
It has only been recently introduced into European culture. 

§ 81. TKOPEOLACE^. 

Characteristics : Calyx five partite, bilabiate, petaloid ; petals five, 
unequal, inserted at the base of the calyx; stamens eight, hypogynous; 
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ovary three celled, imioyulate ; ovules pendent, reflex ; fruit succulent or 
dry, composed of three shells or samaroidal ; seed dicotyledonous ; em- 
bryo exdbuminous, straight; stem herbaceous, succulent, diffused or 
voluble ; leaves peltate, the inferior leaves opposed and stipulated, the 
superior leaves alternate and witboct tftipuks ; flowers axillary. 

The Tropeolaces inhabit the entire of central America. The genus 
Tropoeolum (fig. 243) is cultivtted in Europe. T. 8pecwiUm is a very 
elegant crimson-leaved flower, a native of Patagonia. 



g 82. LiitifAirrsxJB. 

Vkaracteristica : Calyx free ; petals inserted upon aa almost perigynous 
disc, three or five ; sslivmtion convolute ; stamens six or ten ; carpels 
thiee or five, coheient, uniovulate ; ovules erect> reflected ; fruit com- 



24^. LinmaalSietBoiea* 

posed of two or three achsenia ; seed dicotyledonous, exalbuminous ; 
embryo straight. 
The members of this natural order are indigenous to North America • 
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fenmlly amnuds, growing in manhy pUoes; their leaves u<4t md 
gUtteniBg, altarnate, tiieir flower* rogukr* The Limmmithes JtoMea (fig» 
244) it a natiTe of C>lif<irni%. 



§ 83. LINAGES. 

Characteristics : Sepals five or four, either free or joined at the base, 
persistent ; petals five or four hypogynous, contorted in seBlivationy 
caduoaous ; stanmu slightly monadelphons, five or four, frequently tan, 
of which the fi?a e^Uemal onea .are fertile, the remainder barren; ovule 
four, five» or three celled, hiovukte, each divided into two ceUs ; ovulea 
pendent, reflex ; styles three to five filiform ; stigmaa capitular ; capaule 
septicidal ; seed dicotyledonous, exalbuminous ; stem herbaceous or sub* 
ligneous ; leaves simple without stipules ; flowers regular* 




245. Common Flftx (Linum XJsitatisfimimi). 

This small family, coBapoaed of two gmiera, is dispersed over the tem« 
perate regions of the entire world. The common Flax (Linum Usita* 
tiumtmt fig. 245) is indigenous to southern Europe and the East. In 
France vast tracts are devoted to its cultivation. The testa contains 
an abundant mucilage. Which confers* on the seed its emoICent properties. 
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Tlie use of Linseed meal as a poultice material is very familiar. These^ 
seeds contain a fixed oil, obtainable by expression, and employed in a 
great variety of nsefol operations ; it is especially useful as a vehicle for 
mixing paint. It is naturally a drying oil, and its drying property is 
further augmented by boiling with oxide of lead. 



§ 84. ZYGOPHYLLACE^. 

Characteristics : Calyx free, five or four partite ; petals hypogynous, 
free, equal m number to the divisions of »the calyx; imbricated in aesti- 
vation ; stamens equal in number to the petals ; ovary plurilocular ;: 
ovule refiex ; capsule loculicidal or separating into shells ; seed dicoty- 



246. Guiaeam (Gijaciiiii Officinale). 

ledonous, exalbuminous ; embryo imbedded in a cartilaginous albumen ; 
stem herbaceous or woody; leaves opposite, pennate, furnished witk 
stipules. 
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The principal member of this natural family is Guiacnm (Oajaeum 
Officinale^ fig. 246). It is a large West Indian tree, the wood of which is 
exceedingly hard, and known by the commercial name of Lignum Vita. 

§ 85. DIOSMA. 

Characteristics : Calyx four or five partite ; petals equal in number to- 
the divisions of the calyx, inserted upon a hypogynous or almost peri« 



2}47. Dictamnus Frazinellm. 
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gyncHis disc, oidifiarily free ; stamesB eqpial in number to the petals, 
sometimet double the number; ovaries free or ooherent to a yariable 
extent ; cnxLinarily biovolate ; styles distinct at llieir base, ooherest at 
their summit ; capsule many-valved, baying a smootb cartilaginous endo- 
carp opening by its own elasticity into two lobes ; seed dicotyledonous ^ 
stem ordinarily ligneous ; leaves without stipules or provided with two. 
glands at the base of each petiole. 

The Diosmss are for the most part natives of South Afriea and Neir 
Holland. Their properties are dependent on the presence of a resin and 
a volatile oil, occasionally mingled with a peculiar bitter principle : this 
is especially the case as regards the sub-tribe Cusparieae. Among the 
Cusparias the first in importance is the GaUpea Cusparia, a tree wiiich 
constitutes vast forests on the banks of the Oronoco. Its bark is known 
in commerce imder the name of An^fustvra. The Diosma Crenata (Buchu) 
is a native of the Cape. Its leaves are employed as a valuable medicine. 
Many species of Diosma are now cultivated in Europe, among which the 
Lemonia Spectdbtlis^ a native of Cuba, and JDietmnnus Fraxinella (fig. 247) 
are the most remarkable. lAie latter is indigenous to central France, and 
is noticeable for the large amount of inflammable gas which it secretes, so 
that if in the evening of a hot day a flame be caused to approach a mass 
of these plants, the combustible atmo^ihere around them takes fire, the 
plants themselves remaining umojured. 



S' 86. ZAKTHOXTLACEiB. 

&uxracteri8tic8 :' Calyx free ; petals hypogynous, equal in number to 
that of the divisions of the calyx ; convolute or indvicated in estivation ; 
caduceous, rarely absent; stamens eqiud in number to the petals or 
double the latter; carpeb elevated on a gHpes^ free or coherent at 
their base, or sometimes completely aggregated into a many-celled 
ovary, each containing two or four r^ex ovules; fruit various; seed 
dicotyledonous; embryo imbedded in the axis of a fleshy albumen; 
radicle superior. ' 

The ZanthoxylaceaB are inhabitants of the tropical and sub-tropical 
regions of America and Asia. 



§ 87. KEKISPEBMAC£iE. 

: Characteristics : Sepals free, caduceous ; petals three, six, or twelve, 
bypogynous, usually free, sometimes absent ; stamens equal in number 
to the sepals, rarely more; filaments free, sometimes monadelphous; 
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ovaries many, free, imiovulate ; ovules curved ; fruit bacciform or coria- 
ceous ; seed straight or curved ; embryo very large, slightly albuminous, 
or albumen totally absent ; the stems of members of this natural order 
are flexible, climbing ; leaves alternate, simple, without stipules ; flowers 
ordinarily diclinal. 

The MenispermacesB chiefly inhabit the intertropical regions of Asia 
and Africa. The root of Colombo {Cocculus Falmatus), a member of this 
natural order, a native of eastern Africa, is much employed in medical 



248. Xeiwptnuim CanadenBe, 

practice as a tonic, as Ig also "fiie FaKnasa Brava {Cisaampdos Fareira)^ a 
native of the West Indies. Ihe CheeAm Indicus is the fruit of the 
Anamirta Oocculus, a nati^ro of ixepioal Aan, idiere it is much employed 
as an agent for stupefying &ii. To eat itk» ^Sak ihua stupefied is, how- 
ever, not altogether free from dangeo*. Tkt adm principle of Cocculua 
Indicus is picrotoxin^, a ^crystalline alkailoid body eoarcely less dangerous 
than strychnine. Many species of Ifenispermaceee are now cultivated 
in European gardens, amongst which the 3f. (hnaderue (flg. 248) is 
most prominent. 
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§ 88. SCHIZANDKAGEJB. 

Characteristics : Sepals three to six ; petals hypogynoas, six to nine, 
free, pluriserial ; stamens indefinite ; ovaries numerous, borne on a stipes, 
free, occasionally coherent, biovulate ; ovules pendent ; berries capi- 
tulous or on a spike ; seed dicotyledonous ; embryo straight, small, at 
the base of a fieshy albumen ; stem ligneous, twig-like ; leaves alternate, 
simple, ex-stipulate. 

The members of this small famdy are natives of Japan and North 
America. They contain a mucilaginous juice devoid both of aroma and 
of acridity. 



§ 89. MYBISTICACE^. 

Characteristics : Flowers dioecious ; calyx two to four pcurtite ; corolla 
absent ; stamens monadelphous ; ovary single, unilocular ; ovules one or 



249. Nutmeg (Myristica Mowhata). 
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two erect, reflex ; berry capsular, one celled, bi-valyed ; seed isolitary, 
enveloped by a fleshy arillua. 

The Myristicaceee are trees or shrubs growing in tropical regions; 
their leaves are alternate, simple, entire. 

The Nutmeg {Myristica Moschata) is the most celebrated member of 
this family ; it is indigenous to the Moluccas. ioui now extensively culti. 
Tated in America. 



§ 90. ▲NOKAOEJE. 

CharacterUtics : Sepals three; petals hypogynous, six biserial; val- 
Tate in aestivation; stamens ordinarily indefinite, multiserial; carpels 



} 



250. Anona Squamosa. 

numerous, free, or almost free, composed of one or more erect or 
ascendant ovules ; fruit capsular or bacciform ; embryo smallj at the 
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baae of a mninated albumen; stem Itgaeoiifl; leaves- altexaate, simple^ 
entire, without stipules. 

The Anonaces inhabit almost erery part of the tonid ztmt ; their 
bark is aromatic and stimulant, sometimes acrid or nauseous* The 
£owen have fear the most part an agreeable odour. 

The Anonas produce de^cious fruits ; A* CherimoUa, a natiye of ^em, 
is the most celebrated. The A. Murieata and A. Squamoaa (fig. 250) also 
are good fruit-bearers ; the fruits not merely gratifying the senses of taste 
and smell, but pleasing the eye also on account of their elegant shape. 



% 91. lUBJXOIslAGmjL 

Qharaeteristics : Sepals three, rarely two, or four, or six ; petals hypo* 
gynous at the base of an elongated receptacle, six or more in number, 
and free ; stamens indefinite ; ovaries numerous, either free or partiall7 



251. MagnoliA Thampsoiuana. 

coherent ; bi- or pluri-ovulate ; ovules pendent, reflex ; fruit various in 
character j carpels pedicelled, free, or coherent into a spike ; dehiscent 
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mr indehisooit, dry or fleshj; letds luTing sat elongated fiuieukis; 
embtjo fetj smaU at the base of a fleahy albumen. 

The Magnolias aie beaatifdl trees of Soutli America and tropioal Asia^ 
poaaena^ large, often pecsistent leases, and magnifieoit flowers. The 
M. Qkmca ib a xnstic dimb abomt fifteen feet high, lumng leaves yellow 
beneath, and Tery odorous white flowers. The M. Tkongtsoniama (fig. 
2&1), a Tariety of the preceding, is a fine pyramidal tree about twenty 
feet high, and difering iirom the M. Gkiuea in the chrcomstance of pos^ 
sessing larger leaves, and flowcfs five inches in diametec 



§ 92. bzxj:»ekiagxj:. 

Characteristics : Sepals free i petals free, hypogynous ; stamens inde* 
finite; ovaries several, free, or nearly &ee; ovules one or many, ascendant 



252. HaiiertUyolii)a]i«» 



and ereet) reflex ; capsules follicular or bacciform, free or coherent ; seed 
dicotyledonous, small, at the base of a fleshy dlbumen. 
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Dillenlacead are allied to Magnoliaceae, from which they are separated 
by the characteristics of the number and lateral position of their stamens, 
the quinary division of their floral envelopes, always uniserial, and their 
astringent properties. They differ from Ranunculaceae in their general 
aspect, their imilateral stamens, their seed arillus, and their astringent 
qualities. They are for the most part inhabitants of Asia and America, 
south of the equator. The bark of .many species is employed by tanners. 
The fruit of many species is sour. The Hibhertia Volubilin^ (flg. 252) 
is an evergreen climbing shrub, indigenous to Australia. 



§ 93. HYDROPELTIDE^. 

« ..'■•. 

Characteristics : Sepals three or four petaloid ; petals hypogynous, 
-equal in number to the sepals; imbricated in SBstivation, persistent; 
stamens double or multiple the number of the petals ; carpels two or 
more, free, two or three superior ovules, pendent, reflex; fruit inde- 
hiscent ; stem floating ; leaves inferior, opposite, submerged, with capil- 
lary segments, the upper leaves alternate, and floating, orbicular or 
peltated in form. 



§ 94. DBOSESACE^. 

Characteristics : Sepals five to nine, free or almost free ; petals hypo- 
gynous, five, alternate with the sepals ; imbricated in aestivation ; sta- 
mens equal in number to the petals, or some multiple of that number ; 
anthers extrorsal ; ovary free ; placentae parietal ; three or ten ovules 
reflex; styles free; stigmas capitate; capsule loculicidal with seminiferous 
valves ; albumen fleshy ; stem herbaceous, occasionally subligneous, 
covered with glandular hairs ; leaves alternate or radical, ciliated and 
without stipules ; flowers solitary or in one-sided racemes. 

The principal species belonging to this natural order is Drosera, all the 
members of which are acrid, bitter, vesicating, and generally dangerous. 

The Dioncea Muscipula, or Vc aus's Fly-trap (fig. 253), is a biennial plant 
of Carolina, the excitability of which is fatal to flies and other insects. 
Its leaves are each terminated by two rounded plates fringed with sharp 
spikes. Between these two plates is a hinge on which they turn, closing 
together like the two sides of a book-cover. On the upper face of each 
leaf there are two or three small glands which secrete a saccharine 
liquor. This attracts flies and other insects, which, however, no sooner 
touch the leaf, than the two sides, turning on their common hinge, close 
upon the insect — ^thus caught in a trap. 
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§ 95. SABBACEKIAGEiE. 

Characteristics : Sepals three to five ; petals hypogjTious, equal in 
number to the sepals, alternate with them, and unguiculated ; stamens 
indefinite; ovary three to five celled, pluriovulate ; ovules reflex; capsule 
loculicidal ; embryo dicotyledonous, very small, lying at the base of a 
fleshy albumen ; aquatic herbs, perrenials ; leaves radical and petiolated, 
tubular or comet-shaped ; limb small, ordinarily inflected upon the 
orifice of the petiole. This North American family, composed of two 
genera, is now well known in European gardens. The ^S'. JBv/rpured has 
comet-shaped leaves, sinuous and ventricose, tinged red along the course 
of the veins, and on the margins ; flowers red, purple without and green 
within. The S, Brummondi (fig. 254) bears red flowers, has very elegant 
grotesque comets, and its height is about two feet. 

§ 96. CARYOPHYLLi:^. 

Characteristics : Sepals five or four, free or coherent ; petals five or four, 
hvpogynous or subperigynous, frequently joined together and with the 



255. Dianthtts Barbatus and D. Cruentus. 
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base of the stamens; stameiis double in number to the petals, and 
anranged in two series, the interior ones opposite to the petals, and some- 
times equal to them in number ; pistil on a stipes, two or three car- 
pelled, coherent into one single ovary; styles ^ee, stigmatiferous on 
their internal side; ovary plurilocular in the yoimg plant, ordinarily 
becoming unilocular by the absorption of commissures ; ovules curved ; 
&uit cap&ular £ind dehiscent, or bacciform and indehiscent ; seed dicoty- 
ledonous ; embryo curved, surrounding a farinaceous albumen ; stem 
herbaceous or subligneous ; leaves opposite, entire, sometimes stipuled ; 
inflorescence definite. 

. The Caryophyllese are cosmopolites, inhabiting for the most part the 
extra-tropical regions of the northern hemispheie. The Saponaria Officu 
nale is an mdigenous plant, the root of which contains a soapy matter, 
lathering with water almost like soap, a soft resin, and gum. The Car- 
nations are general favourites on account of their floral beauty and sweet 
odour. A representation of two favourite varieties is subjoined (flg. 255}. 



§ 97. POLTGONACEiB. 

Characteristics : Perianth herbaceous or petaloid ; sepals three, four, 
01 five, coherent to a variable extent ; stamens perigynous or hypogynous, 
four to ten; ovary imilocular, uniovulate, triangular or compressed; 
ovule, erect, straight ; styles two or three ; fruit an achsenium or cary- 
opsis ; seed dicotyledonous, inverted ; embryo straight or curved, im- 
bedded in a farinaceous albumen ; stem ordinarily herbaceous ; leaves 
alternate, stipulate, the stipules forming an ochrea which envelopes the 
stem ; flowers minute, arranged in cymes, spikes, or corymbs. 

The members of this natural family have a similarity of chemical and 
physiological properties, which confirms the propriety of botanical classi- 
fication. The herbaceous portions of many species contain oxalic, citric, 
and malic acids, and are for the most part both medicinal and alimentary. 
The farinaceous seeds of many species serve as good substitutes for the 
Cereals. The roots of many species contain astringent matters, united 
sometimes to a resinous and bitter principle, in virtue of which they 
* possess medical qualities. In the first rank amongst the medicinal 
Polygonaceae is Rhubarb, celebrated from times of i emote antiquity as a 
medicine. Rhubarb owes its valuable properties to the presence of a 
substance denominated by chemists thibarbarine^ a fixed oil, a little gum, 
starch, and oxalate of lime ; the lattei material constituting one- third of 
its entire weight. The botanical origin of Rhubarb is still enveloped in 
great obscurity. The Arabs received it in the tenth century from the 
Chinese, and made it known in Europe ; but the Chinese indicated with 
considerable vagueness the locality of the plantj and altogether refused 
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to supply any of its seeds or cuttings, even though an equal weight of gold 
was frequently offered as a premium. Three sorts of medicinal Rhubarb 
are known in commerce ; that of China, which comes to us from Thibet 
and Canton ; that which comes to us through Russia (commonly known 
as Turkey Rhubarb) ; and the Rhubarb of Persia. Of the various species 
which have been brought to Europe and planted in our gardens, the Rheum 
Palmatum is the only one which yields a result at all like that of the 
Oriental Rhubarb ; but it is still distinguishable from the latter. The 
2?. Aiisfrale, procured originally from the Thibetian mountains, and culti- 



256. Rheuxn Rhaponticum^ 

vatcd in Calcutta, still more closely resembles the Chinese Rhubarb ; *^ 
probably, therefore, the medicinal root is obtained from this species, 
though the subject is enveloped in much doubt. 

The Bheum Hhaponticum, another species of Rhubarb, grows spon- 
taneously in Xhrace and on the shores of the Black Sea. This is the 
species which was known to the ancient Greek and Roman physicians, 
who gave to it the name of Wia, Subsequently this name was expanded 
into Bha-ponticum^ for the purpose of distinguishing the vegetable from 
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toother Rha^ the produce of Scythia, and designated JRha-harharumy 
whence our modem word Rhubarb. A representation of the Rheum 
JihaporUicwn is annexed (fig. 256)* 



§ 98. Li^UBACEJI. 

CharacteriBties : Perianth calycoida!, four to six partite, bberial, tri- 
nerved, imbricate ; stamens per gynous, inserted upon a fleshy disc, spring- 
ing from the base of the perianth, and persistent, in number double, or triple, 



257* Lauras Camphora. 

or quadruple that of the sepals, sometimes equal and then opposite to the 
sepals ; filaments free, the internal ones provided with two lateral glands ; 
anthers adnatant, bilocular, or quadrilocular, sometimes all introrsal; 
sometimes the interior ones introrsal, the others extrorsal ; carpels three 
imited into one ; ovary unilocular ; ovule single, pendent, reflex ; style 
simple ; stigma trilobed ; fruit bacciform, protected by the base of the 
perianth; seed dicotyledonous, straight, exalbuminous ; stem ligneous; 
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bark aromatic ; leaves alternate, aromatic ; flowers axillary, or m a cyme, 
panicle, or umbel. 

The Bay tree {Launu Nobilts), indigenous to central Europe, is a tree 
or shrub, with persistent leaves, coriaceous, smooth, and possessing an 
agreeable odour. The Sassafras {Laurus Sassafras) is a native of Virginia, 
Florida, and Brazil. Every part of this tree is endowed with a peculiar 
odour, something like a combination of Fennel and camphor. The 
wood of this tree is employed in medicine. The Zaurus Cmnamomum 



258. Laurus Cinnamomum. 

furnishes the aromatic bark known by the name of cinnamon. It is culti- 
vated in Ceylon and other intertropical coomtries. The Laurus Cassia is a 
native of Cochin-China, Malabar, and some parts of China Proper. Its 
bark is thicker than that of the true Cinnamon tree, and its colour deeper. 
Camphor is another valuable production from one of the Laurel tribe, the 
Zaurus Camphor a, a native of Japan ; not that the substance known as 
oamphor is only found in this vegetable. In small quantities it^ exists in 
many of the natural order Labiate, 
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§ 99. THYMEULCE^. 

' Characteristics : Perianth tubular, petaloid ; stamens perigynous, their 
number equal to the divisions of the perianth, occasionally double or 
fewer ; ovary f^ee, unilocular ; ovules pendent ; fruit drupaceous or 
in nuts, ordinarily one seeded, exalbuminous ; stem usually ligneous ; 
leaves simple. 



259. Edgworthia Chrysantha. 

All the species of the genus Daphne contain an acrid principle, which 
gives them a vesicating property. The Daphne Fartuna is a very beauti* 
fill plant ; it was brought from China by Mr. Fortime, some years ago, 
and is now cultivated in England. This gentleman also introduced the 
Edgeworthva Chrysantha (fig. 259). It is a very beautiful member of the 
Daphne genus. 



§ 100. LOJRANTHACEJE. 

Characteristics : Calyx adherent to the ovary ; petals free or coherent, 
epigynous, four, six, oi^ eight, valvate in sastivatioa ; stamens opposite 
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to the petals or to tlie divisions of the simple perianth ; ovary unilocular ; 
ovule pendent ; berry one seeded ; embryo placed at the surface of an 
abimdant fleshy albumen ; small dichotomous shrubs, always parasite ; 
leaves opposite, entire ; flowers sometimes dioecious. 

Members of this natural family inhabit for the most part the inter- 
tropical regions. Their bark contains adhesive material, very similar to 
birdlime, intermediate in its general nature between wax and caoutchouc. 

The Mistletoe {yiscum Album, fig. 260) Is the only species which 



260. The Mistletoe (Viscum Album). 

represents the family in our own land. It is a dioecious plant, with tbdck 
fleshy leaves, greenish flowers scarcely apparent, and sessile. The 
Mistletoe was much reverenced by the ancient Druids, who attributed to 
it various mysterious properties. Even at this day the inhabitants of 
Java entertain a superstitious respect for tjie Ficus ReUgiota^ upon which 
an individual of the natural family Loranthace» grows. They believe 
that the shades of their ancestors wander imder the vaulted canopy formed 
by these curious trees, and are gladdened by a view of the parasites. 
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§ 101. HYD^0IIA.CJB-2R, BJLFFLESIACE^, GYTINJLCE.S, JLPODANTHACEJB, 
AKD SALAKOPHO&JLCEiB. 

These five families constitute the class of so*called Rhizanths, the 
characteristics of which are as follow. Plants composed of cellular tissue, 
pervaded by a few vessels ; parasites upon the roots or stems of other 
plants ; leaves reduced to mere scales, never green, deprived of stomata, 
and vessels, generally imbricate; flowers complete, or polygamous, or 
dioecious ; embryo inseparable. 



261. Bafflesia Arnold!. 

The most remarkable species of this class is the Raffleaia Amoldi (fig. 
261), a native of Sumalxa, where it grows on the trunk of a Cissus, and 
bears a single flower no less than nine feet in circumference. Its nectary 
has a capacity of twelve pints, and its weight is not less than fifteen pounds. 
Before its expansion the floral bud appears like a great Cabbage ; the 
bracts soon expand and the perianth becomes developed. Its fleshy 
colour and cadaverous odour attract flies and other insects, which are 
necessary to the process of its fecundation. 



§ 102. KEFSNIBEJB. 

Characteristics : Subligneous plants of tropical Asia and Madagascar ; 
flowers in racemes, dioecious ; perianth herbaceous, four partite ; stamens 
sixteen, coherent in a central column ; ovary free, four celled ; capsule 
loculicidal. The NepentheSy type of this family, possesses alternate leaves. 
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tlie petiole contracted at its base, but further on expanding into a flat 
limb, but its mid-rib is prolonged, and bears a new foliaceoiis expansion 
like a pitcher in form, supplied with a cover attached by a kind of hinge, 
on which it opens and shuts. The pitcher closed at night is open during 
the day, and secretes on its interior ^ fl^id, insipid in some species, 
slightly saccharine in others, , The largest and finest species was dis- 
covered about thirty years ago at Singapore by Sir Stamford Baffles, and 
has received the name of Nepenthe9 Mafflegiana (fig. 262). 



s> 



262. Nepenthes Bafflesiaaa. (1) The Leaf. (2) The Male Flower. (8) The Fruit. 



§ 103. PAPAYACEiE. ' 

CharacterUtica : Flowers dioecious ; calyx very small, five-dentated ; 
petals hypogynous, five— joined into a funnel-shaped ^ody in the stamini* 
ferous flowers ; remaining free in those bearing pistOs merely : stamens 
ten ; ovary unilocular or five-celled ; placenta parietal ; berry pulpy ; 
seed albuminous ; trees of tropical America with a milky juice. 
^ The Oarica Papaya {^f^, 263) is a tree with cylindrical trunk, simple, and 



Digitized by 



Google 



FIRST OUTLINES OF BOTANY. 217 

bearing at its summit a terminal tuft of palmilobed leaves. This tree has 
been known to grow twenty feet in the space of three years. Its 8tanuni« 
ferous flowei^s are in long multifloral racemes. Its pistils are almost sessile. 
Fruit about the size of a little melon, a delicious article of food, either 
in its raw state or cooked. The milky juice of the stem and leaves con- 
tains a fibrinous matter, which has the singular property, that on pouring 



263. Carica Papaya. 

a few drops of it into water, and steeping in this water for the space of a 
few minutes raw meat, the latter becomes remarkably tender. The same 
result is obtained by enveloping the meat in leaves of the tree, or even 
by suspending it from the tree ; but in any case the meat must be eaten 
immediately after cooking, otherwise it rapidly spoils. 



§ 104. BEOONIAO&a. 

Characteristics : This natural order only contains one single genus, Bego* 
'nia. They are plants inhabiting tropical regions, having alternate stipulate 
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leaves and monoecious flowers ; perianth petaloid ; tube adherent to the 
Qvary ; stamens numerous ; ovary inferior, trilocular, multiovular ; cap- 
sule triangidar, loculicidal, three valvular ; embryo occupying the axis of 
a fleshy albumen. These plants contain oxalic acid, the, presence of 
which, in conjunction with stipules and the nature of the perianth, causes 
them to approach the Bumea tribe. Numerous species are cultivated 
in the hot-houses of Europe, of which the plant represented below (fig. 
264) is the newest imported and most magnificent. 



264. Begonia Coccinea. 



§ 105. ETTPHOBBIACSJB. 



GiaracterUticz : Flowers dioecious and generally without calyx or 
corolla; sepals free or joined, ordinarily valvate in aestivation; ovary 
usually three celled ; uni- or bi-ovulate ; carpels joined with a central 
styliferous axis; fruit capsular, with dry or fleshy epicarp separating 
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in valves ; seeds pendent ; embryo dicotyledonous, straight, in the axis of 
a fleshy albumen. 

The greater number of this species contain a milky, acrid, and poisonous 
juice, which often holds dissolved, in addition to other principles, a peculiar 
elastic substance, and occasionally colouring matter. The seeds are oily, 
the root is sometimes feculent. The EuphorbiumSy the t}'pe of this natural 
order, present an aspect of great variety; certain members possess a 
fleshy stem, angular and spiny, very much resembling Cactuses ; others 



265. The Manchineel (Hippomane Mancinella). 

have normal leaves and stems. Many of the African, Arabian, and 
Indian species furnish an exudation, which, when thickened by the sun, 
becomes the commercial Euphorbium. The Manchineel (Hippomane Man- 
cinella, ^g, 265) is a fine tree of intertropical America, celebrated for its 
peculiarly poisonous qualities If accounts are to be trusted, it is certain 
death for an individual to sleep under one of this species ; and even rain 
which touches the skin after having fallen upon the leaves of this tree 
raises a blister. The Manchineel tree also bears tempting-looking fruit. 
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from wlxicL an agreeable , odour is exhaled, but even a small portion, if 
eaten, is certain death. 

Castor oil is expressed from the seeds of one of the Euphorbiaoese, 
Sicmus Qmnmms (%. 266). 

.The genus Manioc contains two important species, both especial objects 
of cultivation in many parts of America on account of their feculent root 
The M, Alpi is eaten by the natives after being roasted in hot cinders ; 



266. The Castor Oil Tree (Ricinus). 

animals eat it raw. The M. Utilisstma contains in its root a juice 
charged with prussic acid, or a material which readily produces this acid 
by decomposition. Nevertheless, the nativee where the tree grows 
derive an abundance of nutritive matter from this vegetable, much of 
which is exported under the name of Tapioca. 



§ 106. CANNABINACEJB. 

Characteristics : Flowers dioecious ; perianth of staminiferous flowers, 
calyciform, perianth of the pistilliferous flowers reduced to a bract ; ovary, 
unilocular, one or two styled; ovule single, pendent^ curved; fruit a. 
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small nut or acheenium ; seed exalbuminous, bent back ; stem herbaceous ; 
leaves stipuled, opposite, or occasionally the superior ones alternate. 

The genera Caamabis and Humulus centpose this small family. Hemp 
{Oaruudm^Sativa), B. naiswe of Persia, rhes.levras-fialmate or dentate in 
segments. The individual oninHbkh tke'SianinifbTOus flowers grow has 
a more withered aspect and sooner dries up tl^n the other, to which the 
appellation Female Hemp is commonly applied. The male individual is 
that from which the substance hemp is obtained. The Hop (Humulus 
Ltcpuhu, fig. 267) is a well-known plant, having a climbing angular 



267. The Common Hop (Humulus Lupulus). 

stem and cordate, lobed leaves. Its achsenium and its bracted calyx 
are studded with glands containing a bitter aromatic substance, slightly 
narcotic in quality, and on which the virtues of the hop depend. It is 
termed by chemists humuline, 

§ 107. LOGANIACE-fi. 

Characteristics : Corolla monopetalou^, hypogynous, four to ten partite ; 
stamens in number equal to that of the lobes of the corolla ; ovary two 
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to four celled, each containing one or more oYiiles ; leaves opposite ; 
juice aqueous ; fruit capsular, or follicular, or fleshy ; seed dicotyledonous, 
albuminous. 

The sub-family Strychnos contains the most remarkable species of this 
natural order. The greater number possess in their bark and seeds two 
alkaline principles termed respactivelj 9trychma and hrtAcia. The action 
of these on the animal organiflm Ls extremity violent. The Strychnos Tieute 
k a climbing plant of the J&vaa Ibaesti, whh the juice of which the natives 
poison their arrows. It is tlift celebfated Pohon Upas, frequently con- 
founded witii mMAm fefBaeee vc^getahle poifion, obtained from the 
Antiaris Toxtcaria, a tree belongiBtg to the aalural family Artocarpea, 

The Curara, ox Wmara^^iA also- a poison furnished by another m^nber 
of the mmm satHral frnily, the S, Taxiferay a native of Guiana. The 
Indians who djveil on the banks of the Otoaoco, the Ipura, and the Rio 
Negro, employ this substance as a poison for their arrows. 

The Nux Vomica tfee (JStrychno9 Nux- Vomica) is perhaps the most 
valuable of the tribe, furnishing an alkaloid (strychnia) very poisonous, 
but of great use in medicine. 



§. 108 APOCYKACEiB. 

Charaeteriatics : Corolla hypogynous, monopetalous, regular, four or 
five partite \ contorted or valvate m aestivation ; stamens inserted upon 
the corolU m Bomber equal to tiie lobes of the firmer ; pdtei granular ; 
ovnry fzee^ bi-eaipelled ; frui^ faqiitiilar,, or Wliimfaf^ or ieshy ; seed 
iicotyledonous, «trai|^t, ordinarily ettwrmiftrnM^ Immb q^foaite or ver- 
tidUato^ juke lailky^ 

The tarn Jpoej/mmaus is dsiMai from 1^ genas J^ty^um, which 
means the do^'H^Otr^ eertain sfiades Mug dang^ous l» eeunsits. The 
Apocynacese u» wimMj ixees or shrubs^ sd^OHL knAi^SBd for tiie most 
part containing a mi&y juice^ 

This natural order k ratte 
nixmber of speieies ia Tt&rj iufio 
aczid, and faijtter jaka idnc^ : 
im|>art9 to the feunily ts cHMti 
q)ecie8 k iiflptfTii—fi> Tbtt h 
astringent princii^, m edfceg i 
The fleshy fruit <A iAms is 
pokonous, wh&t tiluii of others 

Many species of the genus Cerbera, as well Asiatic as American, 
possess narcotic acrid seeds, sometimes poisonous^ but useful as a remedy 
for the bites of serpents. The C. Ahovi^ secretes an exceedmgly 

46 ^ [BotastU.] 
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poisonous juice, wliich is employed in Brazil for the purpose of stupefying 

£Bh. 

The poisonous Tanghin {Tan^hinia Venenifera^ fig. 270) is a native of 
Madagascar, about thirty feet in height, yielding a drupaceous fruit which 
contains an oily seed, and employed by the natives judicially in the trial by 
poison. The accuser makes his complaint to the judge, who refers it to 



270* Tanghinia Yenenifera. 

an official denominated the Am^ananghiuy and whose office is the double 
one of priest and executioner. If sufficient presumptive evidence of 
crime be forthcoming, the tanghin is administered, and the guilt or inno^ 
cence of the accused is judged of by the result. If he recovers from the 
effects of the poison, he is proclaimed innocent \ if he dies, he is con* 
sidered guilty, and hi& goods are forfeited. 



Digitized by 



Google 



^^ FXRSX OmUJfBS OF BCNCAKT. 



ON ENDOGENOUS PLANTS. 

^ Having emoted thus much consideration to exogenous plants, it is 
time for us to pay some attention to endogenous ones. The distinctions 
between Ihese two great divisions have already beon so fully mentioned 
in the general introduction, that our remarks at present will be but few. 

In the study of any subject it is always desirable for the nund to ^asp 
a certain general outline, previous to entering upon minuter characteristics. 
Having, then, determined the conditions of distinction between exogens 
and endogens, let us now devote our note attenuon to the latter, and see 
if we can recognise any broad groupings between endogens themselves. 
Well, Tulips, Daffodils, and Lilies, are idl endogiens, as their leaves will 
abundantly testify, without the necessity -ef our taking any further 
trouble ; so are grasses and sedges. Heere, then, we may recognise a 
natural division at once. The former Imtc jSowers composed of sepals 
and petals, just like the plants we have alrau^ diseussed ; but as for 
grasses and sedges, they would be pronomnced ^fiui inexperienced person 
flowerless ; indeed, they are fLoYfedom m the mtmeaj acceptation of the 
term — that is to say, they have neltiber eaifxsfir CMoUa, — ^but their repro- 
ductive organs are protected by peed&ur aodSftnliawi of those change- 
able bodies, " bracts." This character of udk/macmce is said to be 
'' glimiaceous," and the floral appenda^ ef a gravli said, in the language 
of Botany, to be a glume. 

In the few remarks which we ^ave t^maifcecK endogenous plants, we 
shall not follow the systematic plaa a£ giwif I^Msm precise botanical 
characteristics, but shall genendise wdik & ww of CDabling the reader to 
regard the members of ^is division xsaitruhmmi aspect. In addition, 
then, to the great c&araotersBfiai ef Ac wukf^fmaas division already 
enxmierated, it remains now tc^ Ibe SKOtlooed. ^«t the leaves of endo- 
genous plants are not jittaehed to the pareiii slem, like those of exogens, 
by a joint or axil ; and that' the calyx, corolla, and reproductive organs 
have a tendency to the number ^ee, or some multiple of that number; 
whereas the corresponding parts of exogens assume for the most part 
l9ie munber ^ve, or its multipks. Not that tlie rule is imrariable, but ^ 
is very general. By examining liHes, TuMpsv &c.r ^atdi eonspariog^ thent 
with exogens^ ihe reader will satisfy hmisdf of iSia oocrectnns o£ tU» 
remaii f&^, 2TI>* 

' Tlxe common garden. Asparagus is regaidied by botanists ta»aiLil|E^«i 
in like manner are the gigantic 'Dregon-trees, as was AotBee^att|i^ 4& . . ' 

For the most part endogenous plants have no branches, but send one 
trunk or stem aloft, To this, however, there are a few exceptions. 
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iancb^ wd 4H> is 4flM iDilon Pftln of llpt^ 

list /m dMoW proceed .to •& «s«miiutiMi «< ^ Chrnitrfi yfi^wtabks 
iiittdi c«ii8(itot« & i»o«k i7ali^)fe and very wall clumcteiiied aai^ml 
«rd«t» dsf ifttated bf tke faotanioil 'term CKirtmim$m* 

Jhe Grafsea^ tkough g9oam&f tinpretimting ia afpcet,, «n^ iritboni 
doubt, more useful than any Yegetal>W poodnfltkigBB whatovab Tke 
4maUfii's]^eeba clotke our Jdds witk ^vs^uiiB^Mid affaid iwannhwient to 



271. (1) Nnkin Lfly (LOium TestMeum). (^ Hefhonica Leopold]. 
<3) mtgaat lHj (Laima JSpeaioram). (4) daungia.TiiiiiBCidata. 

cattle. The.laxge i^eeies fumisli us ivith bread and sugar; ibrat tliis 
period 'of our botanical investigations the Deader iueed sot be infonned 
tkat Wheat, Barley, Biee, Maize, Oata^Hye, azid the Sngair*eane,ate aiH 
Chrasses. The slightei^ inspection of a IssI of one of this trtbe suflioes io 
ixidicate that Orasses are internal growing, or endogenfirus plants. Am. ex^ 
andnation of the seed affords similar infiormation. Thesft matters «caBcely 
iKiqfUBse notice, their perception is so evident. The fianv«r of a Gnusf, 
faoneres* is a very caisious arrangement of pacts, uniaaie anything ivrMdi 
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has 7«t come under our notice ; petals and sepals being altogether »bs^ 
and the external parts of the flower being exclusively composed of gree^ 
or brown scales, called glumei ; hence Grasses are said to possess a 
glumaceous flower. These scales, to which the term glume is applied* 
are no other than bracts, which we have already seen to be capable of 
such extraordinaqr metamorphoses, becoming in the Oak an acom-eup, 
in the Pine-apple the part we eat. 

■Grasses are not excluded from any quarter of the globe ; but the 
number of individuals, though not of species, is greatest in the northern 
temperate regions. As we approach the equator the number of indi- 
viduals decreases pxc^rtionately with an increase in the number of 
species. The stem, too, becomes woody, the leaves enlarge, and the 
organs of reproduction are frequently checked in their development, 
owing to this luxuriance of vegetation. Grasses have become so trans- 
ported from one land to another, that it is now quite impossible to deter- 
mine with certainty the native regions of many species. 

Oats and Bye are mostly cultivated towards the north; Barley and 
Wheat in more temperate regions; Maize in America, and Rice in 
Asia. The seed, or, more correctly speaking, the fruit, of these afford 
sustenance to the greater portion of the human species. The analogy 
of the chemical composition of Grasses indicates not less than their ex- 
ternal characteristics their mutual affinity, pointing out the whole family 
as essentially nutritive vegetables. Their herbaceous part, or, in larger 
species, their woody stem, is enveloped in a shiny coat of silica, or flinty 
matter. Internally, the stem contains phosphate of lime, albumen, sugar, 
and mucilage. The grain, as we will at present denominate the so-called 
seed, contains starch and gluten in abimdance, mixed with a certain 
quantity of sugar, the amount of which increases towards the period of 
germination ; also, a little fixed oil and various saline matters. 

Innocuity and the presence of nutritive principles are the grand 
characteristicB of Grasses physiologically considered. Yet to this de- 
scription certain species offer an exception : Darnel Grass {Lolium Temu* 
lenium) is strongly poisonous, owing to the presence of the chemical 
principle Mine. Feshtca Quadridentata, a genus which grows abun- 
dantly in Peru, is mortal to cattle which browse upon it. Another 
species {Calamogrostis) is juiceless, and when swallowed by animals 
injures their throats, rather on account of the flinty matter with which it 
is profusely coated than because of any poisonous principle. Finally, 
the rhizome of certain species of the genus Bromue is purgative. Amongst 
the chemical principles contained in many species of Grasses, varions 
Porous matters should not be forgotten. Every person is acquainted 
with the agreeable odour diffused by hay. This odour depends on the 
presence of benzoric acid in a species of grass called Anthoxanthitm 
Odoratum. The Sugar-cane, moreover, is dehcately odorous ; its Undst 
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sboots filling an apartment with an agreeable fragrance ; but the odorous 
principle is most highly developed in the West Indian Lemon Grass, 
the leaves of which smell so exactly like those of the Verbena, or Lemon 
plant, that it is difficult by the test of odour to distinguish between the 
t^^. Li either case the odorous principle depends on the presence of a 
volatile oil ; indeed, much of the essential oil commonly sold as that of 
Verbena, is really derived from the West Indian Lemon Grass. 

The Sugar-cane is supposed to be a native of the south-eastern portion 
of Asia. It was totally unknown to the ancient Greeks and Romans, as 
in like measure was sugar. From south-eastern Asia, the cane was 
introduced into Arabia ; ^m Arabia it travelled into Egypt, Asia Minor, 
Sicily, Italy, and Spain. From the latter coimtry it was transported 
to St. Domingo and continental America. Sugar had preceded the cane 
in Europe by a considerable period ; but there is reason to suppose that 
the substance, although absolutely identical in composition with that of 
the cane, was derived, nx>t from it, but firom the juice of Palm trees. In 
CeyloD, the art of manufaclurmg sugar from the juice of Palm trees has 
been known to the natives from time immemorial. The manufacture of 
sugar, however, from the cane was in that island an Europe^ introduc- 
tion. Nevertheless, the Cingalese possessed the cane, and used it by 
way of dessert. This use of the Sugar-cane still prevails in many coun- 
tries. Large distncts of land in Andalusia aie devoted at tlds very 
time to the growth of Sugar-cane; not so much with the object of 
obtaining sugar from the juice, as of furnishing an agreeable dessert. 

The com-bearing Grasses are appropriately denominated Cereals, or 
plants of Ceres, the corn-goddess. Amongst these Wheat takes the first 
rank. It is more nutritive than either of the others, and adapted to 
climes and tracts of greater diversities of character. Rice may be cor- 
rectiy described as a tropical water Grass ; the conditions necessary to 
its development being a hot atmosphere and a swampy soil. These con- 
ditions only exist in few spots, and fortunately, too, for they are most 
unfavourable to the health of man. 

The Sugar-cane frequentiy grows to an elevation oi twenty feet, and is 
as thick as a man's arm ; but these dimensions sink into insignificance 
when compared with the Bamboo, which is a veritable tree Grass, giving 
off lateral branches, and often rising to the elevation of thirty or forty 
feet. 



§ 109. CTPEBACE^, OB THE SEDGE IBIBE. 

This is a natural order very nearly allied to the Grasses, from which 
they difler, however, in yielding no important product, and in having 
triangular, whereas Grasses have cylindrical, stems. 
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,{ 11(L JUJ^QkCMM JkKD JLBJLC^JL, XiOB BTTXIATTSH ▲KD THE ABUH 

TSIB£. 

These vegetables both possess a very peculiar ^ral organisation, to 
which we shall not refer, contenting ourselves w5th direding the readefs 
attention to the ^pewKr, as ihe pole-like floral elevation is called, projccfeig 
out of a peculiar sheath-like envelope (a 1»ad), termed a qnMe. This 
peculiarity points out an alHance between these InxnAle denizens dl 
swamps said hedge-rowa and the magnificent Palm trees, princes of the 
tropical forest, as they liave been appropritttdly termed. Iliey, too, are 
supplied with this peculiar inflorescence. 



^111. fALHACE^, 02 tKE YALV VSXKB. 

These are not only the largest of all endogenmts |Aaiits, but certdn 
species are' magniflcent forest trees, which add a charm to the tropical 
forest altogether peculiar^ and furnish a number of nsefhl products to 
man ; — oil, wine» datea» cocoa-nuts, hemp, cloth afready mamefiK^tured ! 
astringent nmttei;, sugar, and spirit; all these substances, ^and many 
others, are funushed by Palms. 

Palms -are essentially tropical vegetables, and aD, except two, «re trees 
of confliderable, often of very great, size. There exist, however, two 
dwarf species, natives of temperate climes. One, the Chamsrops Smfdlis^ 
grows in Greece, Italy, Spain, and the south of France; the ot!her, 
Chamarqps Pahneiio, is a native of North America. 

Most tropical localities possess each its peculiar species of Palm trees, 
and, like cats, Palm trees are fond of their home ; seldom tfaxiting when 
far removed, even though their removal be to a climate and soil appa- 
rently similar to those of their native region. There are two exceptions; 
however, to this rule, and they refer to two very important members of 
the tribe, namely, the Bate Palm and the Cocoa-nut Palm. The latter 
now flourishes in almost every tropical land ; the former is even grown 
with considerable success so far north as southern Italy and Spain. 
At Elche, in Valencia, there is a forest composed exclusively of Bate 
Palms, originally planted there by the Saracens. The fruit arrives at 
moderate ripeness, but is inferior to the Bate of Barbary. The greater 
number of Palm trees Kke the vicinity of water, and the Oocoa-nut Palm 
will not grow when removed beyond a certain distance from the sea; 
whence it happens that there are no Cocoa-nut Palms in Central 
Africa. 
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% 24ft. COtXraOOdLXlC XULTXtB, '. 

T^ese we liay« :afready glanced at in a former paxt of our Oati&Bea. 

Their organisation i« very curious and exceedingly diverse ; but in 
consequence of the absence of flowers^ or^ at any Tate, recognisable 
flowers, their study is not so easy as that of the floral divisions of nature. 
!nie most rematkalAe tribes beloi^ging to this diwion of plants are the 
Mosses, Lichens, Tungi, Perns, and Sea WeedA» to some of which we 
AaD now direct the reader's attention. 



^ § 113. MOSSSS. 

There is no reason of the year in which we may not End interest and 
employment amid the Mosses and Lichens — ^no soil nor situation where 
some or other, of one or both families, may not be found. Scarcely any 
part of the known world is destitute of them. On the coasts of the Icy 
Sea, where the soil never thaws for more than the depfli of a few inches, 
plants of these kinds are said by travellers to be the osily forms of vege- 
tation. In Spitzbergen, Greenland, and even in higher latitudes, they 
are to be found, aswdl as on the morasses and volcanic tracks of Ice- 
land ; and on ^&m fkozen deserts of Siberia, there these little crypto- 
gamous plants m&y^USl be seen. Nor only there; for in the arid wastes 
of burning Afnroft, It is, told us that the traveller Mungo Park was revived 
"and rejoiced by the site of one of the species of tins lovely tribe. 

The muscology of Britain, which contains about four liundred species, 
most nearly resendbles that of North America, and is alao closely allied to 
that of the northern and central parts of the c a m d ut fiil nH Surope. It is 
within less than a century that this interesting and widely extended class 
of plants has been made the subject of much study or research. The 
Qmnaais seem to have taken &e lead in this branch of Botany, but they 
have been vigorously followed by many illustrious students of nature 
among our own countrymen, and new discoveries aie daily being made in 
this department of the vegetable kingdom. 

The structure of Mosses is of the simplest kind, Fungi and Lichens 
alone being below theon in the scale of vegetation. With Mosses conw 
mence the rudimental characters of root, branches, and leaveify with 
which parts every plant of this tribe is furnished, .and in the {place of a 
flower they have little vessels usually supported on a «talk, and con- 
taining the seed. The stems vary from the twelfth part <rf an inch to a 
foot in height; few of them, however, exceed four inches, and moek 
being much less. The leaves differ in form, some being egg-ahi^d, 
others lance-shaped and very many linear. If examined under a imicror 
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scope, these will often be found beautifully veined and reticulated ; they 
have generally a bright green hue, which proves the activity of their 
breathing apparatus ; yet there are species brown, purple, and even 
nearly black, as well as of the palest whitish-green. The edges of the 
leaves are often toothed, or notched like a saw. Mosses are said to be 
in fruit when the little seed vessel of which we have spoken is formed. 

The fructification of this tribe of plants is very pecuEar, and by it, 
more frequently than by any other part, is the species determined. At 
certain seasons of the year, we may observe a forest of thin stems 





271. Wall Screw-Mois (Tortula Muralit). 



272. Curred Fruit-stalks of a Moss. 



crowned with these little seed vessels rising above the general level of 
the clump of Moss on which they grow ; these stalks are called seta, or 
fruit stalks, and the vessels capsules. Let us take that species of Moss 
which grows so commonly on almost every wall we see, the Tortula 
muralis, or Wall Screw-Moss (fig. 271 a), as our example, and examine 
it carefully. The Theca (fig. 271 h), or fruit of this, has a little cap, 
like that of a Norman peasant, with a high peak and long lappit (fig. 
27i d) ; this is the calyptra, or veil, and forms a sort of hood which, 
when the fruit is young, is rolled roimd the theca, so as completely to 
cover it. As the fruit-stalks lengthen, this veil is torn from its support 
and carried up on the top of the seed vessel, much as the calyx of the 
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.UsehoUaiais borne up on the summit of the petals befbre they open. 
Now if we place this seed vessel undw the mioroseope, we shall find that 
beneath the veil is a lid or covering, which closes the mouth of the ci^^' 
sule ; this, when the spores or seeds are ripe and fit to be dispersed, is 
' thrown off, and then new and wonderful objects are disclosed ; under- 
neath this lid (which is called the operculum) lies a kind of tuft of 
twisted hairs (fig. 271, c), which arise from within the rim of the theca, 
and are called the teeth of the fringe, or peristome. These do not exist 
in all species of moss, and when they are found, differ in number ; but it 
is an imvarying rule, that wherever they are seen at all, their number 
consists of fouTf or of some multiple of four, amounting occasionally to 
as many as sixty-four. Sometimes the fringe consists of two rows of 
teeth, differing in size, number, or arrangement ; and this fringe acts in 
the most beautiful hygrometrical manner. A theca of this same Torttda 
will illustrate our meanmg, and show thb to be one of those beautiful 
and delicate arrangements which the wisdom and goodness of God pro- 
vides for the protection of the young seed. Take a capsule which has 
been dried when the teeth were closed, and place it in water, or in a 
damp place, and you will see its teeth unclose with a graceful and steady 
motion which is beautiful to behold ; or if you breathe on a capsule when 
its fringe is expanded in the sunshine, the slight moisture of your breath 
will make the little teeth instantly close over the mouth of the vessel 
wherein the seeds lie. In dry and sunny weather these teeth open, and 
the seeds, when ripe, are scattered by the wind, and wafted to situations 
where it is suitable for them to fix. The capsule being elevated on its 
footstalk, is freely exposed to the effects of sun and wind ; thus the seed 
is first ripened, and then disseminated over the masses of recumbent moss 
below them, so keeping up and extending an active firesh vegetation 
whilst the decaying plants form fresh soil whereon the new ones may 
grow. The capsule of the Tortula is oblong, the lid conical, the leaves 
expanded and of a very long oblong, their margins bent back, and the 
nerve protruded beyond the leaf into a white hair-like point. The seeds 
lie inside the theca, and are contained in a thin bag, open at the upper 
end, and surrounding a central column called the columella. 

Such is the usual conformation of Mosses, the organs of which we have 
spoken— root, stem, leaves, and capsule— being present in all, though they 
vary m form, arrangement, and other particulars, according to the different 
genera of which they are members. In some the root is longer and more 
creeping than in others ; the stems differ in length and in other points, 
some being branched, others simple ; some feathered with leaves from 
base to apex, others bare at the base. The shape and veining of the 
leaves also varies in different kinds, as do the fruit-stalks, some being 
curved, as in fig. 272, others erect, as m fig. 273. Some proceed from 
the centre of the plant, as m fig. 272, whilst others are borne on lateral 
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273w £sectFnut*staI^of&Mofi. 

a few of these vaiiatioaty and thoM who are disposed to stody ihe Mbject 
of Mosses to a greater length, are referred to the 'MVliisealogi& Bntannioa" 
of Drs. Hooker and Taylor, and other wosks which bear directly on the 
topic ; but we may adduce a few instances of the distinctions to be found 
in some of the commonest genera. 
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' In the Sfhoffmim (fig. 274), those pale wMtiak Mosse& vriwik tmp^ 
ike ground in bogs, the theca in se3«xle, that which ioobi like a Jbrmt-etolki 
being in. &ct a oontinuation o£ the receptaele, and ito jEansi i» that of a. 



274. The iSphagttQiR, 

little oupv the* mout^ of vihiob. la nncorered. Ixi the Iktrirmnia, the t&eea 
19 8ub-glol»Be, and seated on aterminal fruit<«taDt-^his has a double 
fidxq^e, &e caxter.of sbieen; teca^; the inner n meombnaie dirnded inte 
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sixteen segments, each of which is cleft into two parts, and the calyptra 
is diyided in half. The Polytrichum, or Hair.moss (fig. 275), has a 
double peristome, or fringe, the outer of thirty-two, or sixty-four incurved 
teeth, placed at equal distances ; the inner a thick membrane connected 
with the outer teeth* The veil of this is also divided in half. The 
Encalypta, or Extinguisher-Moss (fig. 276), has a terminal fruit-stalk, 
and its calyptra is so large, as wholly to cover and conceal the theca, 
looking like an extinguisher placed over a candle. This species grows 






27d. Fruit-stalks of the Polytrichnm, 
or Hair-moss. 



276. Encalypta, or Extinguisher-Moss. 



on wall tops, and appears with the Wall Tortula, and the pretty Cushion- 
Moss (Gfrimmia JPulvtnaki)^ very early in the season. This latter is 
called by children " Pincushion-Moss," because, when covered with its 
fruit, it looks not imlike a cushion stuck with small pins. It has an 
oval theca, the fruit-stalk is rather short and curved, the lid conical* 
and the calyptra in the form of a mitre. The capsule of Andrea is pro* 
¥ided with valves, and opens with longitt&dinal clefts, whilst fte'ctuK, 
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and otben, have penistent lids. In some of the genera the veil is irre« 
golarly rent, in others it is perfect ; in some it has the form of a mitre, 
whilst others are beautifully plaited at the base. The differences in the 
leaves, growth, ^c, of the Tarious kinds are innumerable, yet though the 
parts differ from each other, the general characteristics which distinguish 
Mosses from plants of eyery other tribe are so marked and peculiar, that 
no one need be at a loss to know a Moss from any other individual of the 
vegetable kingdom. 




277. Cyndydottts Fontaoaloides. 

Mosses select very Tarious, in some cases sbgular, habitats; one 
species is found only on the highest Scotch mountains ; another only in a 
bog near Cork. One very remarkable one grows on the perpendicular 
face of the white chalk cliffs in Kent and Sussex ; others are confined to 
calcareous rocks, whilst some, as Oynefydoius Fonianaloides (fig. 277), 
will only live beneath the water, or where the spray and dash of the 
-waterfall keeps them continually moistened. There is one kind almost 
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atxre to spring tip whore anjlMBg has hecn'b^tnil on thm grbimd; egpe*> 
cially where charcoal ha» been made, whenee ite Preseli nao&e, Z« C%iww 
Boniere. Hooker tells us* Hiat most speeies otSpla^hnmri' me fisand only' 
on the dung of ammal^, partie^darlj of that of esea; cv foxes. ^^ Ofie of 
these, Sphchnum Jnguskthtm^** he eajs,. ^' which is eommoalj met with 
on dung, we once saw gre^ring Ttgorousfy on ^le foot of an old storing 
near the sxmnnft of Ingleborough, Yorkshire ; the same was i^so Ibvnd 
by a friend of ours covering the half-decayed hat of a traveller who 
had perished on Mount Saint Bernard ; and the same was, if we mis- 
take not, found by Captain Parry in Melville Island, vegetating on the 
bleached skull of a musk ox." This is no doubt that which old Gerard 
calls Mu8cu8 ex Oraneo Humano, " This k^ of Moss," say^ he, *' is 
found upon the sculls or bare scalps of meU and women lying long in 
charnel-houses, or other places, where the bones of men and women are 
kept together ; it groweth very thicke, w^ite like unto the short 
Moss on the trunkes of old Oakes'; it is thought to be a singular 
remedy against the falling evil, and tiie chin co^gh in children, if it be 
powdered and given in sweet wine ibr certain ftaies together." 

Mrs. Somerville, in her *' Physical Geography," gives^some curious facts 
regarding Mosses and Lichens on those antarctic lands which are scat- 
tered at immense distances from eac& other rou^d the south pole. She 
says : *' As the latitude increases* tha vegetation decreases, till at last 
utter destitution prevails, not a LidMn clothes the jcocks, nor a sea-weed 
lives beneath the gelid waves^ la tl^ arctic regions, on the contrary^ 
no land has yet been discoiifered wholly dealitu4»^f vegetable life. The 
difference seems to arise more from the xmA 'if warmth in summer, than 
from the greater degree of cold in winter«^ She also states that, "in 
Terra del Fuego, there is a greater number of plants identical with those 
in Great Britain, or representatives of them, than is to be found in any 
other land in the southern hemi^heze» and among them forty-eight of the 
same Mosses." 

Lovely as is this tribe of plants, we cannot give a good report of 
them as ministering dabectSy to ^he life of any part of the animal crea- 
tion. They do not fmoak neetar for the moth or butterfly, nor honey 
for the bee; nor does any grnhor worm And its sustenance irom them; 
and if they are eaten by .cattle, or by hajreeu awl either small animals, it is 
rather by accident than choice. They, however, tend much to the ex- 
teasiou aad psesiarratiok of ^wgotd^le Ufe^ l^oj^ ^yvthe aoU'whichiihair 
decay eupplieB^ aad ^ th«ur power of ahsoiUi^ inoiatwreand retaiauig 
it, whfieh makes 4bem< a ^fsalnabk ahelter. to the i9ot# of tree^ and jJanta. 
The power which. tiicQr :pQMGS8 of imbibing, an it iv^ve, ^bw life from . 
water aiiter they have ieoig been dky and^paiwktly d/9s4,yr^B4ert MMiffift , 
very useful in the g^seei^ouee. Yefy beatutilul hlii^9t6 to liol4ing ^weva ,. 
may W made di theioB^cx and moce feat^r^j k%4^ ^&~ .ha.ve made thda. 
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cfften ; and never do flowers, whether wild or garden, look more lovely 
than when clustered within a verdant border of that most delicate and 
beautiful material, which by proper management may be made to pre- 
serve its freshness and brilliancy for many months. We will here give 
a receipt for their manufacture 

A light frame of any shape you like should be made with wire and 
covered with common pasteboard, or calico, and the Moss, which should 
first be well picked over and cleansed from any bits of dirt or dead leaves 
which may be hanging about it, gathered into little tufts, and sewed witk 
a coarse needle and thread to the covering, so as to clothe it thickly with 
a close ^d compact coating, taking care that the points of the Moss are 
all outwajrds. A long handle made in the same manner should be 
attached to the basket, and a tin or other vessel, filled with either wet 
sand or water, placed within to hold the flowers. By dipping the whole 
fabric into water once in three or four days, its verdure and elasticity will 
be fully preserved, and a block of wood about an inch thick, and stained 
black or green, if placed under the basket, will prevent all risk of damage 
to the table from the moisture. To make such baskets affords much, 
pleasant social amusement for children ; and to young people in the early 
spring, gathering the Moss will be an inducement to a ramble among the 
sweet lanes and wood-walks where they so richly abound. Then the 
yoimger children, both boys and girls, can clean and arrange the Moss in 
little tufts, whilst the elder girls pew the verdant covering to the paste- 
board ; and the boys, acting as wire-drawers and carpenters, make the 
frames, and cut and stain the blocks of wood. And when their joint plea- 
sure in making these things is over, it will be found that few prettier pre- 
sents can be provided to greet a parent, or sister, or young friend, on a 
birthday, or other festal occasion, than one of these baskets, lightly and 
tastefully dressed with flowers, affords. There will also be a constantly 
renewing pleasure in varying its appearance. One week. Snowdrops and 
Crocuses will cluster among the mossy edges ; then will come groups of 
^* dancing daffodils" and Hazel Catkins, which, mixed with Ivy leaves, 
make almost the prettiest dressing that can be found for it. In another 
week or two. Anemones, HyacinUis, and Narcissi will crave admittance 
into the place of honour ; and long before the basket is decayed, Roses, 
Lilies, Jasmine, and even Carnations, will have sprung into beauty, and 
had their day in the favourite Moss basket. And all this pleasure will 
have been obtained at the cost of two pennyworth of wire and cardboard ! 
How much enjoyment may be wrought out of simple materials, when 
taste and skill combine with unity, good humour, and simplicity of mind ! 
—enjoyments far more full and varied, and more satisfactory than are 
oftentimes obtained from much more costly and elaborate means, where 
these qualifications do not preside. 
The organisation of the Li^copocUacecBy or Club-mosses, will be found 

47 * [Bewmrie. 
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Wolfs-claw, or Stag*s-hom Moss (Lycopodium £lefataai>> 
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weH wortiiy the attention of tbose who del^ht in looking into Hie 
minixtin <i( creation, and deeire to find sobjectB for pndse and adoration 
ef tiie Gbeat Creator in the works whieh He has made. The order con- 
tains but two liunilies> ^e dub-MoBaes aad tlie I^oHemj xa Qnill-Worts. 



V79. Interrupted Club-Moss (Lycopodiiim Annotixram) 

The Club-Mosses have a tough, persistent stem, beset with hard short 
leaves. There are no veins in their leaves, which are, however, furnished 
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with large stomata, or apertures in the cuticle, for the admission of air 
to the cellular tissue of the plant, and are for the most part narrow and 
taper-pointed. The stems are frequently twelve or thirteen feet in length, 
and in some species raise themselves into an erect position and become 
woody ; thus approximating to the character of some Coniferse. In the 
coal strata are foimd some curious fossilised remains of gigantic Lycopo- 
diaceae, which are called Lepidodendra, or scaly trees, from the mode of 
the arrangement of their leaves. These seem to establish the connexion 
between the two groups — the Club-Mosses and the Coniferae. The 
fructification of this group consists of a §hort spike, formed by a pro- 
longation of the branch, round which are clustered a number of two- 
valved capsules. These are sometimes of two kinds ; one containing a 
mass of fine powdery granules, the other, including only three or four 
roundish fleshy bodies, are very much larger in size than the granules. 
Both these kinds of capsule lie among the hair-pointed leaves of the 
head, one in the bosom of each leaf, and inclosed in pale yellow cases. 
Whether both these kinds, the powder and the spores, have alike the 
power of reproducing their species seems as yet not to be determined, 
and botanists difier as to which of them is to be considered as the seed. 
Lindley tells us, that the larger bodies are the reproducing organs; 
Decandolle thinks that the one fertilises the other ; but nothing seems 
clearly ascertained on the subject. It is certain, however, that the 
powder is endued with a curious inflammable property, and is used in 
making the Chaldee flre, and has also been employed in making artiflcial 
lightning at the theatres. ' 

Lycopodium Clavatum (fig. 278), the Wolfs-claw or Stag's-hom Moss, 
is the only species that can be said to be common in England, but that 
may be found on most elevated moors and heaths. It is foimd on Hamp- 
stead and Hounslow Heaths, and in other London localities. In Wales, 
Scotland, and the lake countries, and in other mountainous districts, it is 
abundant, but in Ireland less frequent. The roots of this species are not 
deeply fixed into the earth, but they run matting themselves together 
just under the surface, serving thus to bind the soil, and prevent it from 
crumbling away. The stem is prostrate, frequently branched; the 
branches slightly raised at first, and then becoming procumbent ; these 
branches thus run sometimes for ten or twelve yards from a centre. The 
branches are covered with narrow, flat, smooth leaves, the edges of 
which are slightly toothed and hair-tipped. These leaves do not fall ofif, 
but are evergreen and persistent. When about to form fruit there are 
thrown out from various parts of the branches spikes clothed with leaves, 
longer, narrower, and of a paler green than those which beset the original 
stem ; these branches are crowned with pale sulphur-coloured heads, 
something like catkins, usually two on each stem in pairs, but in some 
cases three will start from the same point. On these spikes are the two 
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lunds of fruit which we have described. The capsules which contain 
them are in this species kidney-shaped, perfectly sessile, and situated at 
the base of the bracts. Each is two-valved, and full of either spores or 
powder. 

Lycopodium Annotinum, the Interrupted Club-Moss (fig. 279), is an- 
other Tery interesting species of this genus, of rare occurrence in the 
British Isles, but common in Norway, Sweden, and in North America. 
The roots of this species are tough, wiry, and tortuous, the stem creeping, 
Tery strong, and with a deeply indented and striped surface. It sends 
out at intervals branches from one to three or four inches apart, in an 
erect position ; these increase annually, the growth of each year being 
marked by the altered length and direction of the leaves. These upright 
branches sometimes divide again, and when fertile, which is not always 
the case, the spike is usually on the sixth or seventh joint of the branch. 
When mature, the branches become prone, throw out roots, and send up 
erect branches as before. The branches are clothed throughout with 
linear leaves very acutely pointed, and with minute serratures at the 
edges. The fruit spike is oblong, and seated on the point of the branch 
in this species, being entirely devoid of the peduncle or foot-stalk on 
which the spike of Z. Clavatum is elevated. The leaves, or bracts, in. 
the spikes are nearly round, yet pointed at the apex, and in the axil of 
each is placed a large conspicuous veniform capsule, which, when ripe, 
opens transversely, and sheds numerous minute sulphur-coloured seeds* 

Lycopodium Alpinumy the Savin-leaved Club-Moss, is more common than 
the last-named species ; it is a pretty plant, its foliage of a brighter green 
than any other of its congeners, and in summer the young shoots have a 
blue tint. After the escape of the seeds, the spikes bend into a semi- 
circular form, and the bracts become reflexed. Sir W. Hooker tells us 
that it is much used in Iceland as a dye for woollen cloths. He says, 
** a vast heap of Lycopodium Alpinum^ lying before the priest's house, 
drew my attention, and on inquiring, I found that it was used for the pur- 
pose of giving their wadmal a yellow dye, which is done by merely boiling 
the cloth in water with a quantity of the Lycopodium^ and some leaves of 
Vaccinium Uliginosum (the Bog Whortleberry). The colour imparted by 
this process, to judge from some cloth shown me, was a pale and pleasant, 
though not a brilliant, yellow." Wadmal is the woollen cloth usually 
worn, by the Icelanders. Sir W. Hooker tells us that this species of 
Club-Moss is the badge of the Clan Macrse. 

The Marsh Club-Moss (Z. Inundatum) is a rather insignificant species 
which springs up on heaths and commons, especially where the turf has 
been pared ; and neither that nor the Prickly Club-Moss (Z. Selayinoides) 
must receive much of our attention, though of the latter wf must just 
notice that this species produces the double sort of fructification which 
we have named in our account of X. Clavatum, The upper capsules 
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contaon the ininute polleiL-like granules^ the lower larger grams almoet 
equal in size to the seeds of seme flowcxing plattts. 

Ihe Fir Chib-Moss (L. Selago) is the last specieB on our list. This 
ascends the summits of our highest mountains, and is also found on the 
lerel of the sea. It has been considered as possessing many extraordi- 
nary medical properties, but seems am imsafe remedy to meddle with, as, 
if too much is used, it induces oonvulaions. There is a curious ^ecies 
ol Lycopodium mentioned by Dr. Carpenter as inhabiting Peru, which 
he says is hable to be entirely dried up when deprived of water for some 
time. *^ It then folds in its leayes and contracts its roots, so as to form a 
ball, which, apparently quite deroid of iMrifition, is driven about hither and 
tU&er by^ihe wind. As soon, however, as it reaches a moist situation, 
it sends down its roots into tiie soil, and vnfolds to the atmosphere its 
leaves, which, from a dingy brown, speedily chaaaige to ihe bright gre^ 
cH active vegetation.** 

The Quill-Wort (iBoetes Laeusirii) is the. only other genns comprised 
imder the order Lyeopodiacee&. This is a little pknt cosfined to movn- 
tain lakes, and these is but one species in the genus. It has a tubexous 
root abmit the size of a Hazel-nut, from which hang tubular white 
fibres ; the lea:ves are also tubular aEnd rise from the point of the root 
without any foct-stidt. They are' of a bright green, and very brittle. 
"Hie fruit is very curious, consisting of capsules about the size of swan- 
shot, imbedded in the very substance of ihe base of each leaf. Newman 
says, the Quill-Wort ^* clothes the bottom of de^ aad still waters witdi a 
jpertaaaoM verdure.^' It is found in the tittle lakes whidi abound among 
the Snowdon range. It is said that Dillenius waded into the waters of 
Uanberis to get it, and Newman glories in the fun of his exploit. *' The 
imagination of a botatmst," says he ^ delights to picture the Sh^rardian 
professor in this interesting situation: his shoes with their enoxmouB 
sflver birokles, and his grey -jibbed hose, are seen reposing on the strand ; 
his important bag-wig, and his formidable moHtary hat shacply looped em 
aHaiee several sides, adorn his teamed head ; ihe ample skirts of his coat 
are gathered on one arm, whilst the other grasps his g<^dJieaded cane 
wherewith to uproot the brittle CaiamariaJ^ Surely the nymphs and 
naiads of the lake amst have been a little surprised at such an intrusicm 
on their watery pastures ! 

Such is the structure and character of the tribe which appears to coiw 
nect the Mosses with the Ferns. 

The Liverworts, of winch we have next to give some aceoiimt, come 
lower in the scale of organisation ; they are much varied in size, appear- 
ance, and structure, and some of them are of exceeding beauty. They 
muster under their banner some genera which closely resemUe true 
Mosses; others which are nearer the structure of lidiens, and again 
others which link them with the Algae, Jungermannise, Marchantise^ 



Digitized by 



Google 



FIB8T OUTLUraS OF BOTANY. 245 

TagionuBy and a few other lets notmable genera, aie all of this tribe ; 
1i)ut they difibr so widely from each other that we shall scarcely from 
their appearance be led to place them in the same order. The similaritf 
of their organs of fruetification shows, however, that they must all be 
considered as beloagkig to tist order Hepaticem^ and we proceed to give a 
brief notice of a few of the most interesting genera. 

The JitngermamnuBy or Scale-Mosses, so named from Louis Jonger- 
mann, a Gbnnan botanist, aie (^ a very peculiar and exqmsitely delicate 
structure. The whole substance of the plant is loosely ceUular, so much 
«o that, although most of the species are exceedingly minute, the beauti- 
ful reticulation of the leaves may often be detected by the naked eye. 
The herbage consists of a variously dilated frond, often naked, but more 
frequeotfy covered with small leaf-like appendages. Tiiese are often 
divided, hut never tiuly nerved, and might more properly be considered 
as dilatations of the £rond. 

The Scale-MesMs may be considered as divided into two cltt n eo ; the 
f oliaceous, or those which have the appearance of separate leaves ; and 
the £rondose, or those which consist of lobed fronds or thalli. 

The former of these divisions is composed of minute plants, which by 
an imaccustomed eye might be taken for true Mosses, amongst which, in 
many instances, they are found growing. These are widely spread over 
the groimd on banks and trunks of trees, or other positions in shady 
•woods ; some are found on moist Alpine moors, frequenting the beds of 
torrents, or growing in boggy places, along the edges of springs, or 
rivulets, whilst we find some species spread out on clay and exposed 
besths, exhibiting their pretty purple or bronze foliage where nothing 
else will grow. 

The eeeond, or frondose, division of this tribe is chiefly confined to 
semi-aquatic positions : they are larger, their leafy parts, or fronds, are 
tMcker, broader, and of a different texture from the foliaceous kinds, and 
some of them are slimy to the touch ; but there are one or two of this 
division, namely, the Forked and the Downy Scale-Mosses, which grow 
on stones, trunks of trees, and on shady limestone rocks. 

The fruit of this genus is a theca or capsule which rises from a tubular 
leaf or cluster of leaves called ihe periehxtiumy and is usually borne on a 
seta or fruit-stalk. The theca lies involved in this protecting sheath 
imtil it is mature enough to make its appearance in the world ; the peri- 
chsetium then opens at the top, and the little theca, unlike the modest 
little Mosses which never lift their young heads to the light without the 
covering of their ealyptra or veil, suddenly starts up, leaving that organ 
attached to the point at which it originally grew, and displays itself un- 
veiled to the eye which may be shaj^) enough to detect its diminutive 
beauties. This theca is four-valved, in shape much like those of Mosses, 
but it has no Hd, and no central column round which the spores assemble ; 
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instead olthis u Is furnished with some yery curious spiral filaments with 
which the sporejs are associated (fig. 280). It is in the possession of 
these spring-like organs alone that the different families which class 
under the general name of Hepaticeae resemble each other, but these are 
common to the Jungermannisy the Marchantiae, and all the rest of the 
genera which the order comprises. These organs consist of double spiral 
threads, somewhat like the tracheae or spiral air-vessels in plants, only 
more elastic. They are contained in the same case with the spores and 
curled up among them, and when the capsule is mature, spring up with 
a sudden jerk like a jack-in-a-box, and scatter the spores which are 
around them in all directions. So sensitive are these elatersy that even 
breathing on them will set them in motion after the spores have escaped. 
The Scale-Mosses chiefly differ from true Mosses in the permanent 
attachment of the calyptra of which we spoke above, and in having no 
lid or operculum, and no columella. The tubular form of the sheath and 
the presence of the spiral filaments, just described, constitute the other 




280. Spiral Filaments, or Elaters of Hepatices. 

distinguishing features of the genus. Besides the normal fructification^ 
the Jimgermanniae possess a second kind of reproductive organ, by means 
of which the species are often propagated ; these are called gemnue, and 
consist of minute roundish, or oblong bodies, variously situated, some- 
times in the axil of the leaf, at others on its margin, and clustered to- 
gether in the form of little bells. 

The colour of the Scale-Mosses varies through all the shades of green 
into brown, yellowish, dusky purple, and bronze. The theca is usually 
black, or deep purple, or dark brown, although occasionally it is nearly, 
transparent. 

The seta or fniit-stalk is in most cases semi-transparent and as deli- 
cately reticulated as t)ie other parts of the plant. Our example, the 
Pear-shaped Scale-Moss (/. Turhmata, fig. 281) shows this very beauti- 
fully. This species is one which is frequent in moist shady spots in. 
limestone districts, and we have selected it as illustrative of the highly 
cellular structure of plants of this tribe. /. Pusilla (fig. 282), the Dwarf 
Scale-Moss, is given for the purpose of exhibiting the beautiful form of 
its folded sheath or perichaetium. The plant is of a tender green, the- 
capsule brown, and the edges of the bell-shaped sheath of a delicate 
pink. This is given, as are all the other Scale-Mosses of which we pre^ 
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sent drawings, as they appear when magnified to about six times their 
natural size. 

Sowerby says, in speaking of Mosses, that which may with equal truth 
he said of the tribes which at present engage our attention, " It is chiefly 
in the economy of nature that we must look for the utility of these little 
plants, that she has fashioned with so much care, and for the reproduce 
tion and dissemination of which she has invented so beautiful and com« 
plicated an apparatus as that described aboye, though they are destined 
for the most part to flourish where no human eye beholds that beauty, 
no intelligence, saye her own, can calculate the necessity and advantage 



281. The Pear-Bhaped Soale-Mos>. 

of their existence. Their ministry is pursued in concert with othejr fami- 
lies lower in the scale of vegetable being ; the smaller species assisting^ 
in the production of soil upon newly formed lands, clothing with verdure- 
the most barren spots, and gradually fitting them for the support of the 
higher order of plants ; while the larger are occupied in no sinall degree 
in the production of land itself, especially the aquatic kinds, which fix. 
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themselves upon the surface of lakes and stagnant Traten, already inters 
laced with the slender stems of the Chans, Conferva, and plants of 
similar habit, gradually converting the liquid plain into a partially solid 
one, on which eventually Gh'asse*, Rushes, &c., are capable of growing ; 
thus are formed morasses, which, by a further progress of vegetation, 
become at length fertile meadows. While thus i^owly operating to 
incnrease the ext»it of the habitable world, their influence directly asotd 
indiieeily aflects in various ways, but more frequently, perhaps, unseen 
and unsuspected, the welfare aoul interest of ^ose who are too apt to 
despise tiieir appiffeat insignifieanee, and too 3m)ud to stoop to the 
examination of their surpassing beauty." Of the species which render 
their feeble aid in thus converting water into land, are some of the litttle 



282. The Dravf Scale-Moss* 

frondose Scale-Mosses, and also some of the other tribes of the Hepa- 
ticeae. The Broad-leaved Seale-Moss (/. Epyphilla, 283), which is de- 
picted of the natural size, is one of these. It is frequent on moist heaths, 
and in daap woods^ and thickets, especially by the sides of wells and 
rivulets. The dij^pery Scale-Mo» {J. iPinquis) is another of this de- 
scription. 

We next come to the £unily MarckanHa, named from Nicholas Mar- 
dumt, a noted botanist. It is a pretty and singular tribe, its trivial 
name. Liverwort, being derived from a fencied resemblance to the human 
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lirer ; this lesemhiance was supposed to indicate some Bpecial wtue ia 
the plant) S8 connected with that or^a, and in olden time it was con- 
flideDed as a specific for janndice and other such ^oxders. The Mar- 
chantise grow on earth or the bark of trees in damp places, spreading 
oTer tiie ground in the form of a green incrustation, from the lower svur- 
face of which root-fibres are developed. This crust or thallus i& entirely 
compcNsed of cellular tissue, the cells of the outer layer being closer in 
texture than the rest, and forming a liiick leathery cuticle, in which aie 
large stomata. The fruit consists of a head of qoore-cases, radiating 
from a central disk called the shield^ like the spokes of a wheel. The 
head is mounted on a long stalk springing from a bell-shaped sheath, 
which starts from the surface of the frond or thallus, usually at the 
margin. The spore-cases or thecse open by irregular fissures, either four 



283. The Broad-leafed Scale-Moss. 

or eight in number. Besides this normal fruit, geramsB, or detached 
buds, of quite a different structure, are found on these plants. These 
are small leafy bodies which spontaneously separate from the parent 
plants and when mature are washed out by tiie rain^ aoid carried abun* 
daatly to new localities, where they spring up and grow very rapidly. 
The fcmn of the thalli or fronds of the Marchanti^ is thus quaintly 
described by the good old herbalist Gerard : *^ Liverwort is a kinde of 
Mosse which spreadeth itself abroad upon the ground, having many 
uneven or crumpled leaves lying over one another, as the scales of fishes 
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do ; greene above, browne underneath." These fronds are varioosljr 
lobed, their colour is a living green, and when broadly spread over a 
damp bank or the wall of a fountain or reservoir of water, they form a 
beautiful object. The Germans have the same name for the tribe as 
ourselves, and call it Leberkraut, The conical Liverwort (fig. 284) is 
common. It is of a yellowish-green tinged with brown ; the peduncle, 
or fruit-stalk, is white, touched with pink, and fleshy. It springs from a 
concave disk, usually situated in the marginal clefts of the fronds. The 
sporules are large, of a dark olive hue. The fronds, when bruised, send 
forth a peculiar fragrance, like bergamot. 



284. Conical Lirerwort. 

The other example given (^g. 285) is of the star-headed Liverwort 
(3/. Polymorpha)^ a species even more common than the conical. 

Of the other genera which the order Hepaticem comprises we shall say 
l)ut little, as they are few and, in comparison, insignificant. 

Targionia Hypophylla at first sight resembles a Marchantia, but differs 
in its fructification, which is globose and nearly buried in the margin of 
the frond ; and this, with Anthocerus Punctatus, Sphaerocarpus Terrestris, 
and a few species of a little tribe called Riccia,— on which, as they are 
for the most part little known and not of much general interest, we shall 
not enter particularly, — complete the number of the genera contained vet 
this order. 
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286. Star-headed Liyerwort (Marchantia Polymorplia). 



§ 114. LICHENS. 

The structure of Lichens is very simple, and they occupy nearly the 
lowest station in the scale of vegetation, the Fungi alone ranking below 
them. Their origin in some situations is buried in mystery ; some have 
supposed that certain kinds are of meteoric production, a theory which is 
supported by the facts (as stated by Eries) that the leaves of some Pines 
near Dresden were suddenly covered, on the side next the wind, with 
a species of Lichen, and also that on a hot summer day the sails and 
masts of a ship at Stockholm were instantaneously covered with a coating 
of a similar character. 

Lichens are the first rudiments of vegetation found on many bare 
rocks in newly-formed islands. How their seeds can have been con- 
veyed to such new and remote positions it is impossible to say; but 
truly ** there are more things in heaven and earth than are dreamt of in 
our philosophy !" Even in the present day, when painful and diligent 
research has thrown light on so many subjects which were formerly 
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wrapped in apparently impenetrable darkness, how much of interest yet. 
remains to be elucidated; how many discoveries are doubtless yet in 
store to reward the earnest and sedulous student of nature ! Yet, search 
as we will, depths will still remain unfathomed, for, " who can search out 
the Almighty unto perfection ?" 

Lichens exist exchisively on atimospheric supplies, requiring only air, 
sunlight, and some degree of moisture, for th^ support. The simplicity 
of their stractore enables them to exist at altitudes where the air is too 
thin for the support of plants of the higher orders of vegetation, so that 
they are foimd in abimdance even at flie very verge of the limits of per- 
petual snow. Lichens, with the Mosses, serve as pioneers of vegeta- 
tion, having the power of secreting oxalic add from the atmosphere, 
which, acting chemically on the stones and rocks below them, produces 
small hollows in which moisture collects ; ihrni comes the frost, seizes on 
the moisture which has fiooed its way into the little crevices already 
formed, and spHts the Tocks so as to cause it to maaMer away ; and this 
process, which is continixally goin^ fowiod, by degvees prepares the sur- 
face of the siwl to rec^ve laig^ plaats. 

A Lichen has nd^thfr loot^ Jsteaa, aor loancbes ; it consists of a dry, 
scaly crusty which scanetinifis i^peacs ahnost like a mere powder, but in 
others extend* itself into Imwd cuiied surfaces called thallt, which have 
somewhat the appearance and perform the fundions of leaves. It bears 
no flower, but abounds in what is called fruit; this consists in a multi- 
tude of spores or seeds, which are inclosed in cases differently disposed 
on the margin of the thallus, or else growing from or imbedded in its 
surface. It is usually in the form of shields, or of cup-like receptacles, 
which are called apothecia, from the Greek apotheM, which means* (J 
repository, and are frequently raised on a sort of foot-stalk termed a 
podetia. 

There are £ve tribes of Lichens, 1st, the Ldiothaiami^ commikje^g of 
those whose apothecia or receptacles 6iEti in colom: from the seat <o£ tiae 
phmt, and are fimned of a different substance ; 2nd, Ihe Ckmothaimm^ 
which are tbcse wheie ^e apothecia is par% formed frosa the subs^iuee 
of the thaUus ; 3rd^ the Homothaktmi, where the apothecia is ei^irely 
formed of and of the same oolour as the inmd, or thalkis; 4th, the 
Mkcikmi, whose fructificatiqfn is imknown, they bemg wholly destitute 
of apothecia ; aikl the 5th, and last tribe, whidi £u:e c^Sikodi PBemdQ-jLichem^ 
are those where the apothecia is black and homy, and imbedded in a 
receptacle, their sporulee in slender tubular cells lying in a pulp, and not 
apontaaeously emitted ; these have usually been classed as Fui^i, and 
are in many respects hke them. There are numerous subdivisicms of 
these tdbes, which we must not attempt to describe, as it would lead us 
fkr beyond the limits of our ^a(» ; neither would it avail us to attempt 
to Mlow the leaased inve«|igatioas which have of late been estesed into 
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comsemittg the formation aad ariangement of the spootfis in the different 
g«ieia, as detuled in a ivork lately pnblished by liie Rev, W. A. 
Leighton, nnder the auspices of the Bay Society. Otar endoayour must 
rath«r be to open the ejes of our leaders to the outrmid beautiee of this 
miinite tnbe of plants, and to effect this pmposa, we mnst aim at draw- 
ing li^eir attention to the appearance and hal»is of a few of the most 
eemmon and ^stii^^uiahed of the species. Left, ns, ^en, take a ramble 
together tiircmgh the woods, and OTcr tiie hill, down to the sesH^hoie, 
eaad we will describe to the reader the objects whidi we see. 

Observe, as we pass that stone-wall, hOw Tory richly it is decked with 
eoiours ; look at the dark olire and white granulated aubstances wHdi 
in places coat its surfiKse, and the broad patches of (»ange which vary its 
^ting, and are l^temsdhres so beautifiilly set off by the soft gieen of the 
tufted Mosses, now all brisding with capsules ; tiiese are all lichens, and 
most of th«a to be classed under our first head as Idiathalami, being 
formed of a scaly crust, with little receptacles growing out of it; among 
tiiese are the JJeddSas, Ghfrophoraa^ JSndocarpons^ and some others ; but 
although their colouring is yery yivid and varied, this tribe is so minute 
that, witiiout a powerful magnifier, the parts of fimctifioation can scurcely 
be disoemed. But this is not the case with those broad-spreading thallL 
which He on the mossy bank at the root of that old Oak, weaving them- 
selves into a mass with the dead leaves which have fedlen £rom its 
btanches. These belong to the genus PeUidea^ and form a part of the 
second and largest tribe of the Lichen family, the Cconoihakmd^ imder 
whose banner are included the greatest number of the most beaatifid and 
conspicaous species of tins extended faoooily. Iliese leaves^ or fronds, or, 
as Hiey are technically termed, tiialiiy,\ie\Dn^r^ to the q>ecies FelUdaa 
Jtphsthoia^ or the Thrush, so named from its having been considered by 
the doctors of ancient days a specific lor that complaint. They are of a 
pale olive green, q>rinkled over with brown warts, and underneath 
whitish, with brown branching veins; the edge of the thallus being 
fringed with white cilise or threads, with which it lays hold of the leaves 
and Mosses below it, and which also probably serve it for the absorption 
ef moisture. If we can find it in fruit, we shall see that some of the 
lobes of the thallus are drawn up into a sort of foot-stalk, bearing at the 
point a large red-brown receptacle. The Peltideas (fig. 2B6) are all 
much of the same character, broadly lobed and fringed* and bearing their 
fruit in the same manner on the sunmiits of the lobes. Now let us 
hasten on to the wood. We told you that the trees even in winter were 
clothed wilh most delicate and lovely foliage ; look, then, at that cluster- 
ing bunch of grey filaments which grows on the branch above you, and 
observe the broader strap-like kinds — some sulphur-coloured, others 
grey, blackish^ or pale green. These are all Lichens, B^malinas, Usneas, 
Alectorias, Conuoulanas^ or others, and all classed under the third head 
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•—the Homothalami. A little beyond it we see the Usnea Barhattt 
floating upon the air like an old man's grey beard, and others of the 
same genus ; and these are again met by other species, so closely clus- 
tering that from a little distance the whole tree appears as if covered by 
a glaucous coating of Lichen. There is a very curious species which 
grows in other lands, the Utnea Florida^ or flowering Lichen. If you 
gather a piece of it, you will see that it is composed of long branches 
fringed with fibres of a sort of sea-green, from which proceed at intervals 
large apothecse, nearly oval in shape and almost as large as a sixpence, 
^at and edged round with fine cilise or threads an inch long. Gerard 
calls this the " flouring branched Moss," and says, *' there is oftentimes 
found upon old Okes, Beeches, and such like overgrown trees, a kinde of 
Mosse having many slender branches, which divide themselves into other 
lesser branches, whereon are placed confusedly very many small threads, 
like haires, of a greenish ash-colour. Upon the ends of the tender branches 
-sometimes there cometh forth a floure, in shape like imto a little buckle 
or hollow Mushroom, of a whitish colour tending to yellownes, and gar- 
nished with the like leaves of those upon the lower branches." Now 
examine that beautiful branching Liverwort {Sticta Pulmonacea) which 
runs up the fine dark trunk of that lofty Elm. It exhibits a broad 
expanse of.' lobed thallus of a clear olive green, with a sort of raised 
-veining, which leaves the general surface of the frond depressed and 
pitted. The under side is very beautiful, the colour a soft buff, the tex- 
ture velvety, and the parts which form pits on the upper surface rising 
into rounded protuberances. The apotheca is set on the thallus a little 
within the margin, and is formed of circular shields of a red hue, and 
placed in groups of three or four together. The whole of one side the 
trunk of that lofty tree is densely clothed with this beautiful creeping 
plant. But let us now draw your attention to the groups of fine Haw- 
thorns which are round us : observe how every twig and spray is beset 
with a coating of green so vivid, so exquisitely bright, that you can 
scarcely beheve it is not beginning to exhibit its own verdant spring 
foliage. Gather a branch, and you will find that this too is a Lichen — 
one of the Parmelias. It is green when young; but when mature, be- 
comes of a brilliant sulphury yellow. Examine the branch you have 
gathered with a magnifier, and you will see the thallus of the Lichen to 
be lobed and plaited, the lobes overlapping each other ** in much-admired 
confusion." From the surface of this imbricated mass of foliage stand 
out very many circular shields, raised like little salvers, and plainly dis- 
tinguishable by the naked eye, although more satisfactorily defined with 
the aid of a lens : these are the apothecee which contain the spores. But 
now let us proceed to the moor, only observing, that there is scarcely an 
object that we pass which has not more or less of Lichen-growth upon 
it : the black patches on those stones, the mealy crust on that gate, the 
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8plaake» of jrallow, aad bkdc, and white^ and gst^, and Hm tofts of 
gkuBcofn M0B8 on the* paik palings^ all are lichens, and all add to the 
beaoity and diTusity of tiie colooidng which enlnmena the aspect of the 
eountry in Tvimt^. 

You win by this time be con^iared that the family of Lkhens^ is by no 
means dc&eient either in interest or in beauty ;. but a tribe which awaits 
119 on the mooTy the Giadonia^ witi, we think, delight you hx more than 



286. Shielded Lichen 287. Fringed Cup-Moss 

• (Peltidea Scutata). (Cladonia Fimbriata). 

any thing we have yet seen. Those of this tribe are of a character in 
some respects quite different from most of the varieties which we have 
described, inasmuch as they grow on the earth, and bear much the 
appearance as well as in. general the name of Mosses. 

Closely matting the surface of the groimd all over the side of the hill, 
and between the bushes on that little bit of coppice, lies the pretty and 
Taluable species, the Cladonia-Bangeferinaj or Reindeer Moss. This is 
l)ranched and hoary, growing many inches deep, and in early spring 
exhibiting a most exquisitely lovely appearance, as the half-melted hoar- 
frost glitters in the sunshine, and seems to tip -its multitudinous points 
with clusters of diamonds. This species covers acres, indeed, successive 
miles of groimd, in Lapland, especially oil those tracts where pine-forests 
have been burned, and supplies food for the reindeer throughout the long 
northern winters. Its fruit is borne at the extreme point43 of the branches 
in brown clusters. On the banks and walls which divide and flank the 
moor, are found several other varieties of Cladonia growing in, the peat. 

There is the bemitiful Grey Cup, or 'Chalice Moss, which sends up 
from a cluster of grey thalli lovely little cups each about lazge enougL to 
contain a drop of water, and from the edges of these cups proceed, in 
the coiu*se of time, clusters of other and smaller cupa, lifted on long 
foot-stalks, which again occasionally branch and bear more cups at their 
points, the edges of all of which are eventually furnished with branches 

48 * [EOTABT 17. 
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of red-brown, shining apothecae. This is Cerumyee Fixidata; aad in 
the same situations we shall find another species C, Fimbriata, even more 
beautiful than Fiaddata, for its cups are elegantly fringed at the edges, 
and it is furnished with delicately crenate thalli, or leaves of a silvery 
greenish-white, which cluster on the podetia, and on the outside 
of the cup (fig 287). There are many other species of Cladonia and 
Cenomyce, aU likely to be found on the moor. The autumn is the season 
in which they are in perfection, although we still find them in situ, for 




288. (a) Borrera Farfuracea. (6) Cenomyce BeUidiflora. (c) Cenomyce Deformis. 
(d) Sphsrophoron Coralloides. 



Lichens are very slow in growth sad in decay, and will remain for years 
with very little variation in their appearance. Several of these tribes 
bear fruit of the most brilliant scarlet hue, as bright as small coral beads, 
and the silvery grey of their setting makes them more admirable than the 
jewels of a bride •, indeed our jewellers have overlooked a tribe which 
might furnish many a beautiful type for ornaments, either for a fair lady's 
dress, or for the decoration of her room or table. The varied forms of these 
genera deserve some special notice : some, as we have seen, are cup-like ; 
one takes exactly the form of the horn of the stag, this is Cenomyce 
CervieomiSf and is found on the Pentland and other high hills ; another, 
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€. BeOidiJhra^ or DaiBy-flowered (flg. 288 ^), grows in stiff scaly tufts on 
ihe tops of lofty mountains ; whilst another, C7. DeformU (fig. 288 (^, is 
sulphur-coloured, and grows in branching tufts three inches high, and 
bearing scarlet fruit, at the roots of trees. But we must forbear, for to 
attempt to enumerate the varied and <;apricious appearances of all the 
species of this interesting genus would be in vain, and we must content 
ourselves with giving figures of a few other varieties, for there remain 
two of the ^ye tribes of Lichens which we have as yet not noticed. 

The fourth tribe, the Athatami^ contains but one genus, the Lepraria ; 
these are all yeUow, and form a sort of leprous crust on rocks, old pales, 
OT trees, the mode of their fructification being as yet imknown. 

The fifth tribe, or JPseudo-Idchene^ contains some very interesting 
species : the first genus, or Opegrapha, is named so from two Greek 
words signifying a chinks and to tcrite, because the shields or apotheco 



289. Written Lichen 290. Cudbear rParmelia Tartarea). 

(Graphis Scripta). 

are cracks upon the surface of the thallus, which look like strange 
Oriental characters on a pale ground. They are almost always found on 
the smooth bark of trees, varying in colour, some being black, others 
white, olive, grey, green, or yellow. There is another genus. Graphite 
which is even more remarkable for its resemblance to written characters 
than the Op6grapha; OraphU Scripta (fig. 289), and Graphis Serpentina, 
•but especially the former, being strikingly like the Chinese character. 

But in our admiration of the external character of Lichens, we must 
not forget to take a glance at their hidden qualities, nor withhold our 
praise to Him who has given to such simple, and often unnoticed plants, 
qualities which render them exceedingly valuable to man, and make some 
of the species highly important articles in commerce. 

We have noticed the value of the Reindeer Moss, or, as it is frequently 
called, Lapland Moss, as the main food of the rein-deer ; and there is no 
xiecessity to say much of that well-known kind, the Iceland Moss, 
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C^ftrariaJ&Umdltaf wHich: ia sold^ in tSU) chemistB^ ghopt» andf »> i &B ymu % 
used as an article of diet fbrconsumirtive' and ^vroak pati^its. Tke-ito- 
ceUa Tinettma, or True Dyer' a'< Lichen, ia the orohadlof oommerce^ oek^ 
brated for yiel(Hng a fine purple dye, for whieh the Ctadbear (PftriMdZiHi 
Tartar ea, fig. 290), is but a poor substitute, thengh- one which is^ never- 
theless, in much request; and by collecting irhteh many an industrious 
peasant in the Highland ^strict gains his liyingi. 'Kiis Lidien ia scn^d 
from the rocks widi an iron hoop, and sold' in large' quantities to the 
Griasgow merchants. It is* no easy process to oBtadn it, for to dislodge 
Lichens of the crusting growth which have once established tiiemselve? 
on rocks and stones is hard work. They not unfbequentiy take up their 
position on grave-stones, and effect in a few years* that which, witixout 
their aid, would scarcely be accomplished in centrales, namely, tiie total 
obliteration of the name, dates, and other inscriptions which had been on 
the stones. The simplest and surest mode of dislodging the foe from 
such positions, is to cover the stone on which they have congregated with 
eairth^.turf, or other matter, which by depriving them of their main sup- 
pDrtBrs,.air and. lig^t,. will soon clear off the incumbrance, and make the 
insoriptiona legible. There are several Lichens besides the Orchall and 
the Cudbear which, axe used, a&dj^es, and others besides the Iceland Moss 
which are ezUem. The Tripe diaL Eope ( Umhilioara. Pustulata) is one of 
these. I^ is v^ry beautififil iir< appaaaamce, but one would scarcely suppose 
it possible that any. nomishment could be obtained from such a mere 
scaly sort of crust as it forms. It is, however, a valuable article of diet 
to the Canadian hunters ; and some English travellers (Dr. Richardson 
and his company) were for a long time sustained by this strange food 
alone, when wandering amidst those northern snows in pursuit of 
scientific objects. 

On rocks by the sea we find many species of Lichens, particularly such 
as belong to the genera Lecidfea, Endocarpon, XTrceolaria, &c. ; but some 
of the beautiful genus Ramaliha are also found in such localities, and 
among them that very pietty one the JEJ Seopulorum, or the Ivory 
Lichen. 

We must now leave the consideration of this interesting but almost 
tmknown family; but before we do so we would remind our readers, 
that there is no branch of knowledge which does not hold out some 
reward which he who studies it with care cannot fidl to attain ; and that 
the health and pleasure gaihed by the brisk and varied walks to 
which the pursuit of Mosses and Lichens invite their votaries, at a season 
when some incentive to leave tiie fire-side is especially needfol, will well 
reward them for a little effbrt in the pursuit' of this branch. 
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§ 115. FUNOI. 

The Fimgus tribe is on important and most remarkable division of the 
vegetable kingdom, singular in structure, and many of tbe species exqui- 
site in form and colouring, whikt others are calculated to be extremely 
Ysdoable as articles of diet >or of jnedicine. The range of growth of the 
species of this jremarkable kind 'Of vegetation k as surprising as the 
vaxaety in size, form, and colour, which they exhibit. We wander in the 
dewy meadows in autumn, and we find the grass studded with mush- 
rooms, some eight or ten inches in diameter, others but half-developed 
and looking like little bunches of buttons on the ground. We see broad 
rings in the grass, of a deeper green and coarser herbage than other 
parts of the same field display, and we know them to be the " fairy^ 
rings," which were formerly supposed to have been formed by the midnight 
gambols -of the fairies, when, with nimble feet, they tripped in mystic 
dance beneath the moonbeams ; those whom Prospero thus adjures : — 

**Troti demi-inippets, that 
By aioottshinetdo fthe.gxeen sour ringlets make, 
Whereof the ewe not bites ; — and you whose pastime 
Is to make midnight mushrooms." 

These dark rix^s are now known to be caused by the growth of Fungi, 
•which, it is supposed, spread outwards from a centre, every year of their 
growth exhausting the soil of the circle which they have occupied, and 
throwing out fresh germs to one bejond, in which they grow the next 
j'ear, and then again push beyond it, and occupy a wider range in each 
succeeding year. As we pursue our ramble, and penetrate into the 
woods, we look above \is, and see huge fringes of fungous growth hanging 
out from the trunks of the trees, and on the decayed stumps around we 
perceive the most exquisitely' tinted clothing of what, by the sea- side, we 
should conceive to be shells clustered in shelves one above the other, and 
all grouped in the most vigorous and beautiful forms ; we touch fhem, 
and they are wood-like ; we take a chisel and hammer, and such hard 
work is it to chip them ofi", that we find it easier to take bark and all 
than to sever these parasites from the trunk on which they have fixed 
themselves. 'These beautiful objects are all Fungi. Some of them in 
form and pencilling much resemble the beautiful Sea-weed (Padina 
JPavonia), but their painting is different, and consists of broad bands of 
Hack delicately shading into gray or lavender, and alternating into a soft 
orange colour, the texture of the upper surface being velvety, like the 
wing of a moth, and the lower part of a creamy white, full of minute 
jores which give it much the aj)pearance of coralline formation. 

We have had clusters of them brought us from the woods, so beautiful 
as to induce us to group them as nearly as possible as they would q>pear 
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in their native habitat, and arrange them for a basket for flowers ; and 
when set oiF by a massive bunch of roses or dahlias, this structure formed 
an object as beautiful as it was curious, and lasted for very many months 
perfectly unchanged in form or colour. Besides these, and a thousand 
other varieties which infest trees, posts, &c., are a multitude of lovdy 
little gems of all hues, which lie scattered about on the bare heath, or 
spring out of decayed leaves, bits of stick, wood, &c. Some are scarlet, 
others orange, snow-white, black, brown, purple, rose-coloured, or green 
— all glittering in the moisture beneath the bright autumnal simbeams, 
and looking like so many jewels. Every object is more or less infested 
by this ubiquitous race ; some spread themselves orer our fruits ; others 
attack our bread, cheese, pickles, or other manufactured articles of food. 
'* AVhen our beer becomes mothery,** says Dr. Badham, " the mother of 
that mischief is a Fungus ; if pickles acquire a bad taste, if ketchup turns 
ropy, and putrefies, Fimguses have a finger in it all. Their reign stops 
not here, they even prey on each other. The close cavities of nuts 
occasionally afford concealment to some species ; others, like leeches, 
stick to the bulbs of plants, and suck them dry ; some (the architect and 
ship-builder's bane) pick timber to pieces as men pick oakum. The 
Oxygena Equina has a particular fancy for the hoofs of horses and the 
horns of cattle, sticking to these alone. The belly of a tropical fly is 
liable in autumn to break out into vegetable tufts of fungous growth, and 
the cateq)illar to carry about in his body a elavarias bigger than himself." 
We have ourselvet seen several specimens of a curious Australian 
Fungus, consisting of a sort of stem, about an inch and half high, with a 
bunch of berry-like appearance at its summit. This takes its root in the 
head of a species of huge caterpillar, which, having burrowed in the 
earth preparatory to changing to the pupa state, becomes the prey of the 
Fungus ; and so firm is its hold, that when the latter is pulled f^om the 
ground, the caterpillar on which it has fixed itself comes up with it. 

Almost every earthly thing is liable to be infested with some species or 
other of this tribe ; the human teeth produce them, and the wounded flesh 
of living men. But we must forbear, for we might fill a large volume, 
were we to attempt to describe all the strange and varied situations which 
Fungi select for their own especial habitations and sustenance. 

The structure of the Fungus tribe is most peculiar, and differs in ioto 
from that of any other. Their whole substtoce may be considered as a 
mass of reproductive matter. Link, a noted writer on this order of 
cryptogamic plants, defines the essence of a Fungus to be " sponiles dis- 
posed in a series in elongated tubular cells, the cells situated in some 
part of the external surface." The spores of Fungi answer to the seeds 
in other plants ; they consist of round, oval, oblong, or occasionally other 
shaped bodies, so minute as in most cases not to be distinguishable by 
the naked eye, but displaying, when viewed with a microscope, various 
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colours, pink, purple, jdkofw^ or white ; they 4ie sometimes naked, but 
more frequently clmed up in fittle reoeptadbi^ tibose of regular form 
being called theca^ and Hwse of lingular £orm wpmmmfes. When ripe 
the spores are eitiber ejected from liwse little caaes \ntibaje]:k, caused 
by the bursting of an elastic ring vlucii encircles then, ox dse they 
return to the eartk with tiie diBsolviD;g^ €uiMtance of the Faagios in which. 
they have existed. La ^ Puil^4>all (Ifcaperdon SteUatum^ &c.), and in 
some odier tribes, the spoiei are wholly wAesml^ amd in such prodigious 
numben as quite to £11 the cavity of the Fbi^ils, and to \mtst out from 
its ceatre, when pisssed, like a dense smoke. Of such a itracture is the 
^Lycoperdm SUUaium, or Steikled Puff-^iali, of wfaich we g^ a cut (fig. 
291); the ^ores issuing; in a coliimn from the diinuiej-Iike aperture 
whea the big below is pressed, ;k> suddenly and so high in j»x>partion to 
its size, as to be quite startling. It would be occupying too modi space 
were we to attempt to g^e any detailed account of the mode of develop- 
ment of these i^res, or of other parts of the siracture of this wonderful 
tribe ; we must, tlnoefore, refer such of our readers as denre deeper 
information on these points, to more leamed and elaborate writers on the 
subject, and restrict ourselyes to the single object of supplying a few such 
facts connected with the sppeacance and habits of some of the genera, as 
may serve to interest the general reader. 



291. The Stellated Puff-lMai (Lyooperdon Stellatam). 

•* What geometry shall define their ever-varying shapes ? "Who but a 
Venetian painter do justice to their colours ?" says Dr. Badham, in his 
Tery interesting work " On the Esculent Funguses of England ;" and 
well may he challenge competition with this Protean fandly. ** As to 
shapes," he adds, '' some are simple threads, like the Byssus^ and never 
get beyond this ; some shoot out into branches like Sea-weed ; some 
puff themselves out into paff>balls ; some thrust their heads into mitres ; 
these aMume the shape of a cup, and those of a wine-funnel ; some, like 
Agaricus Mamtnosut^ have a teat ; others, like A. ClypeolariuSf are 
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umbousteA at their centre ; these are stilted iipon a high leg, and thoscf 
have not a leg to stand en ; «ome are shellnshaped, some are bellrshaped* 
and some hang upon their «ta(lk8 like a lawyer's iwig. Some Jissume the 
farm of a hsne^s hoof, otheEFS of a goat's beard; in the Clathrns Ctm- 
^?^//a^u«, you look onto the Fungus throi^h a thick red trellis which sur- 
rounds it.*' Besides these marvelloualywYatied kinds, there are others : 
one formed >Iike a nest, another like an ear. '^ One,'' says Br. Badham, 
^^ is so like a tongue in shape and general appearance, that in the days of 
enchBTited trees you would mot have cut it off to pickle or eat on any 
account, lest the knight to whom it belonged should afterwards come to 
claim it of you." 

The Cmh lark- 

able Fungus I), is 

white, the va^ been 

found in Itaw th of 

Europe. THi i this 

last-named {? savs, 

in describing gar- 

den at Torq Vben 

Mrs. Travers 3ould 

bring it into p^ 

had a most is so 

very much ai with 

the drawing.' id of 

this curious j 

Another of itiful 

species Agm*\ lan a 

cluster of th d to 

attain any siz The 

pileas, or cuj ^iiig 

to a carmine lowy 

whiteness. ] , . _ter a 

time the pure white veil which connects the edge of the cup with the 
stipes, or stem, gives way, and falls back, discovering the pale lemon- 
tinted gills which lie beneath it. The root is bulb-shaped, and the 
Fungus, when extended fully,. often five or six inches in diameter^ 
standing on a velvet-like white stem of several inches in height. It /is 
higtily^obonous, and is used by the Russians to make an intoxicating 
potion, called *' moucho mwre^^ which they use to produce a kind of 
delirium. 'The 'coal-.mines of Dresden exhibit the interesting pheno- 
menon xff Fungi which emit light like pale moonbeams.; and Mr. 
Gardner stdtes, that 'Whilaft passing along the streets of a Brazilian town, 
he «*Dbserved some boys amusing themselves witii what appeared to he 
large fire-fiies, but* which proved, on inspection, to be aFungns belonging 
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to the genus Agaricus, which gare out a bright phosphorent light of a 
pale green.*' He next day obtained considerable quantities, and found 
that a few of them in a dark room were sufficient to read by. Of a few 
of the vvcnedi forms of this singular tribe our cuts and descriptions may 
hare given some little idea ; but to supply the least notion of the exqui- 
site and most vivid tinting, the soft pencilling and shading which these 
singular productions display, would baffle the most skilful painter. Their 
hues are as varied as they are lovely ; in one tribe alone, the AgaricSy 
we find crimson flecked with white, violet, rich orange, scarlet, yeUow of 



192. The Fly-blown Agaric (Agaricus Muscarius, small specimeii). 

every tint, green, pure white, brown of ^11 shades, and a thousand other 
dyes ; over the spreading caps of some of the species of this genus are 
scattered snow-white warts, some are marked with geometrical fig^es,. 
aiid many kinds are covered with a glossy varnish which gives to them 
almost a metallic lustre. In texture tiiey also greatly differ, some species 
being so leathery and firm, that they can be sowed together ; the Amadou 
is of this character, and has been used by a medical practitioner in 
extensive sheets for spreading imder sufferers from excoriation, it being 
softer and more elastic than chamois leather. The poor in Franconia, 
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also, make themselves dresses of this Fungus. Some Funguses are hard 
as wood, others so brittle that the touch of a finger will brffak them ; 
some are solid and firm, and others slimy and disagreeable to the touch. 

They also present immense diversity in both odour and fiavour, some 
species emitting so disagreeable a smell as to be altogether unbearable, 
whilst others are described as smelling ^* like the bloom of May." One 
species smells of onions, another of cinnamon, a third of tarragon, a 
fourth of apricots and ratafia. Besides these various olfactory efiusions. 
Fungi present u^ with as illusive and remarkable flavours. To use Dr. 
Badham*s words, "they are sapid, sour, sweet, peppery, rich, acrid, 
nauseous, bitter, styptic;" a few, and these generally of a dangerous 
character, have little or no taste ; and there are others whose flavour is 
unlike that of any other substance in existence, and quite peculiar to 
themselves — ^that, for instance, of the mould on cheese, a taste well known 
to all, and much admired by some. 

The expansive growth of Fungi, and their varied habitats must next 
call for a few remarks. Some of the facts supplied us by authors on the 
former would be considered as scarcely credible, did they rest on less 
worthy evidence than that which attests them. Sowerby states, that he 
has placed specimens of the Phallus Caninus, or '' stinking morel," on his 
window over night, in the egg-shape, and found them, next day, fully 
grown; and another author speaks of his placing Phallus Impudicu9 
within a glass vessel, and its expanding so rapidly as to shiver the glass 
to pieces with an explosive detonation as loud as that of a pistol. Car- 
penter gives an account of a paving-stone, twenty-one inches square, and 
weighing eighty-five pounds, being raised an inch and a half from its 
station by a cluster of Toadstools springing up under it ; and many other 
facts, which attest as well the explosive power as the rapid growth of 
Funguses, are given by different authors, one having been known to 
attain the size of seven feet five inches in circumference, and the weight 
of thirty.four pounds, in three weeks, and others the weight of twelve 
pounds in a few days. But none of these statements, remarkable as they 
are,, are so wonderful as one which is made by Sir Joseph Banks of a 
circumstance which occurred under his own roof. He states that a friend 
having sent him a cask of wine, which was too new and sweet for present 
use, it was locked up in a cellar to mature. At the end of three years. 
Sir Joseph, supposing that time had now done its work, proceeded to 
open his cellar and inspect its contents. Little did he think how time 
had been employed, and little did he conceive what woidd be the contents 
of that cellar. The door refused to open, and being invincible by gentle 
means, he had it fairly cut away ; but he was no nearer eflecting an 
entrance than before ; the cellar was found to be literally full of fungous 
growth, whioh had borne the cask aloft to the ceiling, where ij; stuck, 
upheld by Funguses, the produce of the wine which had all leaked out 
and formed this monstrous growth ! 
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But altnough these monstrous ^nd «udden.|p:owthsoall for onr wonder 
and admiaation of the poweo* of Him who can thus prodiice such huge 
structuies from eposes which are rnvkihle -to the ns^ed eye, and command 
that which is so minute .to become, in a£ew hours, an oiganisttd struc- 
ture of anch magnitude and such complication of arrangement, «we must 
not .let gnr praise and adoration stop heie ; for in the minuter growths, 
which we shall soon t examine, we shall find as wondrous an tfiahibitum of 
surpassing ^ull tis in these larger products. The microscopic Fungir— 
those whioh by fastening on his crops become the bane of the fftrmer, and 
are in God's hands a means whereby he can cut off our istaple article of 
food, and '^ destroy iihe:Staff. of bread,'* under the n£une of ^' the fimutin 
Wheat (Paomiia Grramims), oi cause our Bean or Potato crops to pesielh 
-—are among the :most surprising of vegetable productions, and will 
hereaftet engage our attention. 

We have already observed that the treasures of food wMch it has 
pleased God to provide for us in tiie Fungus tribe Are, if not whoEy dis- 
regarded, at least by no means duly .appreciated by the English. There 
is, perhaps, no country rich&r than lOur own in the -esculent species of 
Fungi ; they .abound in our woods and pastuTies, they grow irom the 
ground and under the ground; they spring ahundantly out of the sub- 
stance of daad trees, and .are often found on waste lands and heaps of 
rubbish? from which no other edible pnodu^ can be .prooured; yet, 
though iMsis'the case, and more than thirty species ^of^esoiilent Fungi 
ai^ spontaneously hrought forth in England, there itretanlylihjTee or four 
of these -specks that are eaten by its inhabitants 4 ^ ikB .rest of this 
abund^it supply being allowed to rot imd^ the trees, oa: to beomne the 
prey of field-mice, toads, slugs, and other creatures, to which tiiey .afford 
many a delightful repast. 

Throughout ihe continent of Europe, on the contrary, plants of this tribe 
are eagerly sought after by all classes of men, and form the chief, if Jiot 
the sole, diet of thousands, who would otherwise be but scantily pacovided 
with aliment. But Fimgi are not only the tolerated ibod of t^ poorer 
classes, they jore also most highly prized by the rich man and the epicure.; 
and afOord, when daintily coc^d, :many a delicate dish aaid rmany & 
highly-dlavauxed sauce at ^&e onost elabcxrately-aerved and liighl3^ex- 
peoDsive tables. In Germany and Italy, immense numbers of the various 
species of this tribe are sold in the markets, ^d produce an asmiunt of 
income which would seem to us almost intaredible. In Home, :So im- 
portant are thelFungi as an article of commeice, that there is a puidic 
officer appointed for the express "pmrpose of i:@ting the species jexposed 
for sale, and superintendmg this 'branch of the xerenue ; for in ihat 
market a tax is laid on all quantities cf Fungi preseatsd for «ale>eKeeed- 
ing ien^pounds in wei^t. All Fungi bioi^t into Ikmie watB supennsed' 
by this officer, weighed, sealed up, and aU tdestined :foir ihst day*s fcon- 
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ffiimptioii sentt to a central' depdt. If, among' tii& content? of t^ boskets 
oiRired; any stalii; maggot-fiaten, or dangsmaff speehnena are found, they 
are senir undfer escort, and tJirown into the- Tiber; and* anotiier very 
remM^ble circumstaaceiy tfte^law; that if any specim^fr of the oonnnon 
Mnshsoom (Afforicus Campestrisy is fonnd, it also is to be fhrown into 
the rtver-/' S© says- an unpublished letter of Ptofessor Sangninetti^ 
'* Ispcttore del Fou^i," at Rome. It is certainly* singular that the only 
Fungus which, iff fredy accepted in all English kitchens, and considered 
as the sole common kind- that is honest and trustworthy, and possessed 
of no murderous properties, should be the one thus protested againstt. 
whether in a state good or bad ! '*^F6r forty days during the autumn, 
wid for about haifi;hat period erery spring, large quantities of Funguses, 
picked in the immediate vicinity of Rome, from Frascati Rocca di Papa, 
Albano, beyond Monte Mario, towards Ostia and the neighbourhood of 
the Sites of Veii and Gabii," are brought to Rome. "The returns of 
taxed Mushrooms alone,** says Dr. Badham, " during the last ten years* 
give a yearly average of between sixty and eighty thousand pound weight; 
and if we double this amount, which we may safely do in order to include 
such smaller untaxed supplies as are disposed of in bribes, fees, and 
presents,^ and reckon* the whole at the rate of six baiocchi, or threepence 
a pound (a fair average), this will make the commercial value of fresh 
Funguses very apparent^ showing it' here to be little less than £2,000 a 
year," Besides this, we must consider the dried, pickled, and preserved 
supplies, which sell at a much higher price than the fresh, from ono 
shilling to one shilling and threepence per pound, and dso recollect that 
this calculation includes only the Roman maritet, and that every other 
market-place in the Italian states has it& proportionate sale of this wide- 
spreading branch of the vegetable produce of the land. 

With the above statements fully in our mind, and after having been 
habitually in communication with many of the families horn, amongst our 
peasantry who were but scantily provided with daily food, we found our- 
selves one day in an extensive pine* wood, near Budleigh Salterston, in 
South Devon, and saw the ground, which was densely carpeted with th® 
accumulated dead leaves that had fallen from the trees, and lain imdis- 
turbed for many years, studded in every direction with Fungi, of every 
colour and of every shape, in such quantities as that cart-loads might 
have been gathered there. Huge purple, white, brown, and tawny 
Agarics were there ; the deep orange of the Boletus Edulis was inter* 
spersed with the snowy balls of the Lyeoperdons, and the delicate apricot 
tint of the pretty and singular Canthardlus G'5anw«, with many other 
beautiful and edible species, were scattered in profusion around me. 
How could we, under these circumstances, do otherwise than regret that 
ignorance of the differences of species, combined with the strong preju- 
dice which prevaflsin England* agaanst using any of thi»^ tribe (save th* 
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two or three fayonred individuals), should shut out our poor from the 
possibility of availing themselves of this rich supply of wholesome 
aliment, which the bounty of God had provided for them, if they woulU 
but be persuaded to use it ? It is true, that amongst this extensive col- 
lection of Fungi there were some species which would have proved 
poisonous, and others which would have been but (fisagreeable food; 
yet the greater number of them were such as, if properly cooked, would 
have furnished, not only wholesome^ but also savoury and pleasant food ; 
and it seemed to us a great pity that they should be st> wholly neglected, 
and left for a prey to reptiles and field-mice. 

The chemical structure of Fungi is said to be the most highly ani- 
malised, or, in other words, to partake more of the nature of animal com- 
position than that of any other vegetable. Besides the intimations of this 
circumstance that are afforded by the smell of some of the species in 
decay, which partakes much of the character of that of putrid meat, and 
. the strong meat-like flavour wbich some of them possess when cooked, 
we find the following fact stated — ^that, *' like animals, they absorb a 
large quantity of oxygen, and disengage in return from their surface a 
large quantity of carbonic acid; all, however, do not exhale carbonic 
acid, but in lieu of it some give out hydrogen, and others azotic gas. 
They yield, moreover, to chemical analysis the several components of 
which animal structures are made up ; many of them, in addition to 
sugar, gum, resin, a peculiar acid called fungic acid, and a variety of 
salts, furnish considerable quantities of albumen, adiponne, and ostnazome, 
which last is that principle that gives its peculiar flavour to meat gravy." 

Fungi are considered to be highly nutritious, and are said by many of 
the faculty to be easy of digestion. This latter opinion, though strongly 
supported by many foreign medical men, is certainly quite in opposition 
to the generally-received opinion on that subject in England, and also to 
the ideas of ancient writers. Gerard, the quaint old herbalist, says: 
*' Some Mushroomes grow forth of the earth : others upon the bodies of 
old trees, which differ altogether in kinds. Many wantons that dwell 
near the sea, and have flsh at will, are verie desirous for change of diet, 
to feed upon the birds of the mountaines ; and such as dwell upon the 
hill or champion groimds do long after sea flsh ; many that lave plentie 
of both do hunger after the earthie excrescences csdled Mushroomes; 
whereof some are very venomous and .full of poison, others not so 
noisome, and neither of them very wholesome meat J* And again — " Galen 
affirms that they are all very cold and moist, and therefore do approach 
unto a venomous and murtherous facultie, and ingender a clammy, 
pituitous, and cold nutriment, if they be eaten. To conclude, few of 
them are good to be eaten, and most of them do suffocate and strangle 
the eater. Therefore I give my advice to those that love such strange 
and new-fangled meates, to beware of licking honey among thomes, lest 
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the sweetnesse of the one do not countervaile the sharpnesse and pricking 
of the other." 

Fungi are classed under two primary divisions— 'ITym^ndmyce^ and 
Gasteromycetes ; the seed lying externally in the former, and internally in 
the latter. These divisions are subdivided into four tribes — 1st, Pileati; 
2nd, Clavati ; Sid, Mttrati ; and 4th, Cupulati, In each of these tribes 
we find esculent species, although most of that description are found in 
the first tribe, the Pileati^ and of that tribe the genus Agaricut supplies 
the largest number of any of the genera. 

All Agarics are furnished with a fleshy pileus or cap, a stipes or stem, 



293. The Meadow Mtishroom (Agaricus Campestris). 

and gills placed at right angles with their stem. The species of this 
genus differ widely in size, shape, and colour; but all agree in the pos- 
session of the parts which we have named. 

Our own favourite Meadow Mushroom (fig. 293), is the first we will 
describe, of which old Gerard says : — 

<* The Meadowe Mnthroom is in kinde the best ; 
It is ill trusting any of the rest." 

Every one considers himself a complete judge of this species, and few 
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Iiesitate ia preBcmt ofr t&eir t&BIesr a disrh of l^ese agreealile?-9vop, witiw 
out taking any other means of proving their trustworthiness^. thax» tiiat 
most fiallkciotis modie of dizecling' titeir codi tcp stiif lAi«eD wlaiBt dhessing 
tcith a gH^jer spoon r in fall Beliief tfeat if titeir jureeB" do^irat tanu^ the 
silver, there canr be no inrjuribus specimen amoiBgBtrtRem. 

But although this kind is in- such general use m Engtod, 3pett i# is- by 
no means more easy to discriminate if from- other species, tian- it is^ to 
discriminate most other kinds; * No Fhngus',"* says Dr. Badhaxn, **'pre- 
sents itself imder such a variiety of fonuB^ or such singfdtodiyersi^es of 
aspect. The inference is plcdn ; less discrimination than I3iat emjrfoyed 
to distinguish this, would enable ozr^ wJia should take the trouble to 



29C G)lrange Milk Agaric (AgaricnKDeliciosus). 

recognise at a glance many of those esculent species which every spring 
and autumn fill our plantations and pastures with plenteousness." The 
cap of this Mushroom is in some individuals snowy white and smooth ; 
in others, brown and scaly ; in some instances the gills are of a delicate 
pink ; in others of a deep, rusty black ; some grow broad and fiat, others 
in the form of buttons, looking almost like a puff-ball of a soft, smooth 
texture, and of a pure whifee colour. The stem in some varieties is 
nearly straight, as in the larger one in our cut ;. in others it is. broader, 
by one- third, at the top than at the bottom, and altogether shorter than 
it is mde, the under part of the. cap being, upturned at an obtuse angle 
with the bulky stem so as to display the coarse-looking, dark gills which 
line it. 
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It Ib a pleasant thmg to sally forth early in the d^, under ti^ first 
burst/of sunshine which breaks out on a soft, clear movning ia S«>teBi«- 
ber ; and to see how the night dews have been at vrosk in hastening the 
growth of Fungi. We need hardly say that MuArooms axe exoeUeiit 
pickled. The wmy to do ibis is to select all the bmUwM; place them 
skins and all in a stewpan with allspice, salt, and pepper ; stew theia 
until they have givf» out every drop of their juiee^ and (like children 
who give and th«» repent, and take back again) have reabsorbed all those 
juiees, charged vnth, the flavour of the spices amongst which they have 
been stewing. When this process is completed, add as jnudk hot vinegar 
as win cover your Mushrooms, boil them just for a minute^ and they aie 
finished. The large broad spedmens are delicious, broiled with ^t and 
pepper; and the ndddle-sized kinds, stewed in their own jnice« wi<h a 
little pepper, salt, and butter. Whatever die Itahaas nay say, the 
Agaricua Campestris is a delicious article of food ; and it is a very rare 
thing for any injurious effect to arise &om partaking of them. 

Agaricu8 Deliciosus (£g. 294), tiie OnB|;e Milk Agaric, is another 
which is in high repite ; it may be found ia the fir plantations of Scot- 
land, as also on these of ^ barren hills at Baar in Staffordshire, as well 
as near Guildford %i Soney, and in wamt odier places. This Fungus is 
of a dull reddish orange, with a lyii what visdd eap, frequently lined 
with concentric circles of aAier a brighter hue. it has narrow branched 
gills approaching flame cobvr; tke stem is oarngt, solid, and tapering 
downwards, slightly bent, fram two to Ihree inches high, and covered at 
the base with short pointed hairs; the ilesh of the cap, or pileus, is flrm, 
and filled with red orange mfik, ii^^uch tnms green when exposed to the 
air, as does the whole plant twhen braised. Badham and Loudon agree 
in stating it to be very excellent food, and much in request in the Italian 
marketsv Sowerby says, *' It was very luscious eating, fiill of rich gravy, 
vnth a little the flavour of muscles ;'* and Sir James Smith, ''that it 
really deserves its name, A. Deliciosus^ being the most delicious Mush- 
room known." Badham says, '^ it may be served ^wHh white siawe^ or 
fried ; but the best way to cook them, after duly seasoning with «ait juud 
pepper, and putting a piece of butter upon eaieh, is to bake tbena ^a 
closely-covered pie-dish) for about three quarters of ^nlieur." 

Another of the Fileati which we must nolice is the €m4kapeihisCih%^ 
nu8 (fig. 295), an exceedingly pretty Pungus, t)f ti soft aj*icot h«e 
throughout both cap and stem ; and instead of gills, it is ^uaiaked with 
thick veins or plaits, very elegant in appearance. It is inwgttlar hi form, 
and the stems are seldom, if ever, in the centre of the cap« London 
says that the best way of preserving them for -use is to string (tkem in 
rows aftsr they have become flaccid, and hang them 5n a dry place,Twh«« 
they can have plenty of air; they then form a delicMiiM ingrcdiwit in 
rich gravies. Vittadini, an Itaiian writer on the an^eet^ aays that the 
49 * rBocAKvMdt 
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common people in Italy dry» or pickle them:, or keep them irL oil for 
winter use, and recommends, as they are rather tough, to soak them for a 
night in milk, when they should be gently stewed either with other 
Fungi or with meat, or else alone. 

We have before stated that the greater number of esculent Fungi belong 
to the tribe Fileatiy imder which head are classed the divisions Agaricus, 
Boletns, Hydnum^ FolyporuSy Fiatulina^ Cantharelhu^ and several other 
genera, all of which furnish more, or fewer edible species. Of these, 
however, ,we find {he most under the head Ayaricus, a division which 
cakes its name f^om Agaria, a kingdom of Sarmatia. Our English word 
Mushroom (by which sJl kinds of edible Fungi are commonly designated) 
has a French origin, and comes from the word mouceron, " originally," 
says Badham, *' spelled mousseron ; and belongs of right to that most 
dainty of Funguses, the Agaricm Prunulus, which grows amidst tender 



295. Cantharellus Cibarius. 

herbage and MosSy whence its name." Champignon is also of French 
derivation ; but whilst that name in France is generic^ the English make 
it "speeifiCf and restrict it to a single species, the A, OreadeSy or Fairy-ring 
Mushroom, of which more hereafter. Agaricua Prunulus has also a right 
to the cognomen Fairy-ring Mushroom, for it,* as well as A, Oreadet^ 
A, Orcellay A. Oeorgiiy A. FersonatuSy and our common Mushroom, -4. 
CampestrU, has a share in making those mystic rings which in former 
days scared many a rural hind and maiden, and caused them to deviate 
from their direct course in passing through the fields where they were to 
be seen, lest, if they once entered that magic boimdary, they should come 
under the power of the fairies, or (as they were caJled in Devonshire) 
pixteSy and should be by them pixy-led; that is, led off into by-ways, 
and so into some pathless waste. As Puck says : — 
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« I'll follow you, I'll lead you about t round. 
Sometimes a hone I'U be ! sometimes a hound. 
A bog. a headless bear ; sometimes a fire ; 
And neigh, and grunt, and bark, and roar, and bum. 
Like Horse, hound, hog, bear, fire, at eyery turn." 

Bo did these poor country-people fancy the fairies would hobgoblinise 
them, if once they dared to trespass on their domain. 

We will not here enter into the speculations of botanists on the mode 
by which these rings are formed ; it will be enough to say, that it is now 
generally acknowledged that they are produced by the growth of Fungi. 
The A. Fruntdus is reproduced in these rings every year about the same 
time, the circle continuing to enlarge until it breaks up into irregular 
lines, which is a sure indication that the species is about to disappear 
from that place ; an unbroken ring being a certain promise of a good 
crop the next year. It is a large Fungus, and very abundant; Dr 
Badham says he has collected in one field from twenty to twenty-five 
pounds weight. Professor Balbi writes to Persoon : "This rare and 
most delicious Agaric, the Mouceron of BuUiard, and the A. Prunulus of 
other authors, abounds on the hills above the valley of Stafora, near 
Bobbio, where it is called Spinaroliy and is in great request. The 
country-people eat it fresh in a variety of ways, or they dry and sell it 
for from twelve to sixteen francs a pound." It is a thick, convex, fleshy 
Mushroom, irregular in shape, of a cream-coloured, or huffish, or gray, 
or reddish tint, with very numerous white gills, and has the advantage 
of appearing in spring, when few other edible species are to be procured. 
In Rome, "it is sent in little baskets as presents to patrons, fees to 
medical men, and bribes to Roman lawyers." How surprised would our 
learned functionaries in law or physic be to receive a little basket of what 
they would probably call "Toadstools," in return for their efibrts on 
behalf of their clients or patients ! 

A, Georgii^ another of these gregarious ring-forming species, is one 
of no small interest ; its cap is at first conico-campanulate, and covered 
with white shreds ; but when fully expanded these have all disappeared, 
and it becomes beautifully white and shining. It grows in pastures, and 
under trees, and some of the individuals attain a most enormous size. 
Dr. Withering says : " Mr. Stackhouse had repeatedly mentioned to me 
a large esculent Fungus found on the sea-coast in Cornwall, which is, I 
believe, a monstrous variety of this species. Its whole habit is very 
large, the button as big as a potato, the expanded pileus eighteen inches 
over ; the stem as big as a man's wrist," &c. He also mentions a speci- 
men found on an old hot-bed, which weighed fourteen pounds. But 
huge as this Fungus must have been, it by no means equals one men* 
tioned by Clusius, in his "History of Plants," which was found in 
Pannonia. This immense specimen (supposed to have been Folyporus 
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Frondosus), '* after satisfying the cravings of a large Mycophilous house* 
hold, enougk of it remained to fill a chariot V* 

The Hungarians suppose the Agaric, A. Ghor^ii, or, as some authors 
call it, A. ExqumtuSy to be a special gift from St. George. It has seve- 
sal trivial names — '* the Horse Mushroom," from its immense size ; and 
" White Caps," under which name it is sold for making ketchup. There 
are so many other interesting species of A^ariet which invite our atten* 
tion, that it is difficult to know which of them to select for especial 
notice. We have named A, Oreades and A. Personafw as being species 
which grow in rmgs. The former is a small buff Mushroom, its common 
names being Champignon^ and Scotch Bonnets. It is very common, 
accordii^ to Badham; Hyde-park produces them abundantly in some 
seasons. He says, that in the French ^-la-mode beef-shops, this species 
of Fimgus is in great request, and that it imparts a delicious flavour to 
xich soi^ and gravies. When dried (as it is the custom of the Fie^ck 
and ItaUans to use them), these Champignons may be kept for many 
^ars, and their flavour becomes improved by the process^ A. JPenoruUul^ 
28 sold in Covent-garden Market, under the name of BlewU*. It is of a 
pale bistre, or purple Hlac, occasionally violet^ the cap from two to sik 
inches broad, and the stem from one to three inches high. It grows in 
rings or in clusters amongst grass, usually appearing in Octot>er. 

Our cut (p. 275) represents Agaricm Comatus^ according to Puccinelli, 
as quoted by Badham, " in great repute about Via Reggie and Lucca." 
It may be found in meadows and waste places in early spring, and tlie 
young specimens are \ised for meting ketchup. It is called the Maned 
Agaric, from its shaggy edge. The cap is fleshy, white, and scaly, the 
lamellse or gills changing to red-purple and to black, and showing their 
dark hue through the skin of the cap as it advances in age. 

Fig. 296 is of a species which grows on wood — Affuritu9 QgtretihtB, 
It may be found on dead trees in spring and autumn. This Fungus 
varies much in size and colour ; but where it has once been found, there 
it is pretty sure to grow for many successive years. It is a pretty 
Fungus, varying in hue ; but though occasionally found quite white^ it is 
in general of a cinerous brown with white gills, and has either no stem, 
or one sublateral. 

A. jRubescena (fig. 29?) is another very ddicate Agaric, which grows in 
woods, particularly of Oak or Chesnut, and is found both in summer and 
autumn; and A. Oaudieinua (fig. 298), a beautiful little cinnamonv 
coloured Fungus, which grpws on trees, and is very much prized in 
southern Italy, is also worthy of our notice ; the elegant little white Field 
Agaric, A, Virgimus^ which abounds in our pa&ttures in autmnn, is also a 
very attractive species. But space does not dlow (^ Qur namii^ any 
others of this tribe, and we can barely hint at the rich store of food which 
' is oflered to us by the other genera of the tribe Pikati. 
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The Maned Agaric (Agaricus Comatus). 
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The genus Boletus differs from the Agarics in having, instead of gills, a 
series of vertical tubes, aggregated under the cap and encircling the 
stem, which look, when seen altogether, like a slice of fine sponge. B. 
Edulis and B. Scaler are the species most in vogue, though several 
others are innocuous and agreeable. B, Edulis is a huge Fungus from 
six to seven inches across ; it varies in colour from light brown to bronze, 
bay, deep brown, &c. The tubes are at first white, then yellow, lastly, 
of an olive or yellow-green. The stem is always thick and solid ; at first 
white, but changing to fawn-colour; and it is beautifully mapped or 
meshed with reticulations peculiar to itself. This species seems to have 
been well known to the ancient Romans, and appears to have been that 
called Suillus, '* As to the best manner of cooking B. Edulis, this must 



296. The Oyster rAgaricus Ostreatus). 

be left to the taste of the gourmand ; in every way it is good. Its 
tender and juicy flesh, its delicate and sapid flavour, render it equally 
acceptable to the plain and to the accomplished cook. It imparts a 
relish alike to the homely hash and the dainty ragout ; and may be truly 
said to improve every dish of which it is a constituent.*' So says Dr. 
Badham, and he is backed by other authorities, who agree in stating B» 
Edulis to be (as its name implies) very excellent eating. 

The Hydnum is another genus of this tribe, which affords good food. 
Our figure (299) represents H, Bepandum^ a tawny red species, which 
occurs in woods of Oak and Pine, growing frequently with others. This 
is the only esculent species in the genus Hydnum, and is said to have a 
flayour of oysters. In this genus the under surface of the cap presents & 
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lierieB of conical teeth or bristles. For this reason Hifdnum Eepandum 
is called in Italy Steccherino, or " the Hedgehog." 

The genus FUtulina presents us with but one edible species, F. 
Hepatiea. This is that strange-looking Fungus which resembles in its 
early stages a huge red tongue, lapped out at us from the trunk of some 
Oak or Chesnut, far above our heads ; whence its vulgar name in Italy is 
Lingua Quereina, or Lingua di CMtagna, In its later growth, it looks 
more like a lump of dark liver than any other substance, whence its 
specific name. One individual of this species is said to have weighed 
nearly thirty pounds, and another is mentioned as nearly five feet in 
girth, and weighing above thirty pounds. " No Fungus yields a richer 
gravy," says Badham, "and though rather tough, when grilled it is 
scarcely to be distinguished from broiled meat.'* 



297. Agaricus Rubescens. 

We must now turn to the second tribe into which our order is divided, 
the Clavati. This, which furnishes a vast variety of our most interesting 
Fungi, supplies, nevertheless, but one genus which contains any edible 
species. This genus is Clavariay and all its species are esculent. They 
are called Clavaria from their simple clavate form. The whole genus is 
exceedingly pretty ; some of them growing on trees, others clustering 
amongst grass. C. Huffosa is of ivory smoothness and of the purest 
white. It grows from two to two and a half inches high, is simply 
branched, but each branch is curved. It grows in clusters, and gives 
you an instant reminder of a handful of the convoluted kernels of walnuts 
after they have been delicately peeled for eating. Another yellow 
species grows widely amongst grass, so as to quite yellow the surface of 
the place on which it has taken up its abode. We have seen on a hill at 
Tor, near Torquay, acres of ground on which you could not walk many 
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yards mthoot troading on clustered masses of this piietty pale yellow- 
Olavariay which smells (as does its white congener, O. BngoMo) so purely 
Mushroom-like, that you cannot doubt of its good qualities. (7« Coral- 
hides (fig. 300), pronounced by Yittadim, JSaculeuta DeUdosay is erect, 
white, with unequal branches tipped with red or violet ; and C.JmeiJky^ina 
(fig* dOl), of a most delicate lemon colant^ Th« mode of dressing Fungi 
of this getius is to cleanse them weU from eaor^, which, is apt. td adhere 
to them, then sweat them oyer with a littk^ butter over a dear Sre, and 



298. A^ariciis Caudacinns. 

strain them,, throwing away the liquor. After this you nrast stew them 
for an hour with salt, pepper, chopped chives, and parsley, moistening 
with a Kttle plain broth, and dredging occasionally with flour; when 
cooked, to be thickened with cream and yolks of eggs* 

The third tribe, Mttrati, ranks under its banners two genera which 
produce excellent food. The first of these, Helvella, giyes us two edible 
species — H. Crispa and H. Lacunosa. They grow on earth or on very 
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Twt Tfood, and emit an agieeaible odonr. Thongk of a pcsmancKt cha. 
raetor, tkey are Tather fragile, and mncli like the Morel in flaYoor, being 
in Sweden and Germany often confounded with it. In Sweden it is 
called eUemmuUa; in Germany, Gemeine Mor^h Simmgf MordM, or 
StdckJiiordbLel. 

The other esculent species of this genus is MorcheUa, which also 
affords twe moat deHcious edible, species— Jbf. Eiemimta and M. SetnUi' 
hero. The appeavaBce of the More kMa is very singular. Ita cap varies 
considerably in shape and hue, and the surface is jHiited into little cells, 
or pocketa, fonned by folds or plaits c^ the hynt^nm, which, are called 
rt&t. These nhe are 'very inegulax. The eap ie hoUow> and opens into 
an irregular hollow stem. 



2d9. Hydnum Rcpendiua* 

The LyeoperdoiM next demand our attention. ** All those more or less 
spherical white Funguses, furnished with a membraneous ¥^te covering, 
and filled^ when young, with a white, compact, homogeneous pulp, which 
we call puff-balls, are good tc\ eat : " so writes Dr. Badham ; and he adds, 
that those in most request abroad, and the best, axe those which have no 
stemf— that is, no sterile base. 

Two species, LycoperdSn Phtmbeum (fig. 302), and L,.B<m$ta^ are 
quoted as the best eating. The former of these may be found, either 
solitary or in groi^, in dry places, and may be gathered in spring, sum- 
mer, or automn. Vittudini says : ''After the warm rains of summer and 
sutumn, myriads <tf these little |^nts suddenly springing up will often 
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completely cover a piece of ground as if they bad been sown like grain 
for a crop. If we dig tbem up we shall find that they are connected 
with long fragile threads, extending horizontally under ground, and 
giving attachment to numerous smaller puff-balls, in different stages of 
development, which, by continuing to grow, afford fresh supplies as the 
old ones die off." Z. Plumbeum is, when full grown, about the size of a 
walnut. Loudon figures it imder the name of JO. Pyriforme — ^the Pear- 
shaped Puff-ball." The other species named as among the best isX. 
Bovista. This is the kiiid which is used for the purpose of throating* 
bees into a trance whilst the spoilers rifle their home of all its hoarded 
treasure. It used also, in former days, to be employed instead of lucifer 



300. Clayaria Coralloides. 

matches, as it will, when dry, hold fire for a long time, and was often 
carried by rustics in a state of ignition for the purpose of lighting their 
cottage fires. Z. Bavista sometimes grows to an enormous size. The 
flesh is at flrst of snowy whiteness, but it should be eaten as soon as 
gathered, a few hours sufficing to turn it to dirty yellow, and destroying 
its firmness. When fresh, its thick, white, fleshy substance renders it 
fit for all culinary purposes. The best method of dressing it is said to 
be, to cut it in sHces, and fry it in egg and bread-crumb. According to 
Vittudini, you may cut slices daily fresh from the living plant (provided 
that you do not break its connexions with the earth), and so have *• a fine 
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frittura every day for a week," which "frittura" Badham reports to 
*' have the flavour of a rich light omelette.*' 

One more noted species, the Tuber Cibarium^ or Truffle, must close our 
imperfect catalogue of edible Fungi. This curious species is found 
growing in clusters in clayey or sandy soil, some inches under the ground, 
as also in chalk ; and is common on the Wiltshire downs, as well as in 
woods both in England and Scotland. The form of Truffles is nearly 
spherical, and their colour approaching black; they are studded over 
with ppamidal tubercles, and their spawn is phosphorescent and emits 
light. In England they seldom exceed a few ounces in weight, but on 
the Continent they are said to attain to many pounds' weight. As there 



301. ClaTaria Amethystina. 

is no appearance above ground to indicate where the Truffles lie, there 
is, of course, difficulty in discovering them ; but so keen have men been 
in their appetite for this delicacy, that they have hit on the expedient of 
training dogs to scent them out. When the animals nose the prey, they 
stand, and whine, and scratch on the spot until their masters dig and 
take possession of the tubers. It is said that a man was once known 
capable of exercising this extraordinary function, and discovering Truffles 
in the earth by their scent. 

Much has been written concerning the means of distinguishing edible 
from poisonous Fungi, but hitherto no satisfactory rules "have been 
arrived at. Indeed, it seems probable, from some recent experiments. 
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that the hannlesBness or otherwise of a Mushroom does aoi so mack 
depend upon species as upon heaiify of growth. In Roftsia. ihB natiTes 
eat mih impunitj many species that are reputed poisonous in England ; 
and| on the other band, species reputed innocent amongst ovrselyes are 
frequ^itlj productiYe of dangerous aymptama. It is more than probable, 
however, that the poisonous principle zoaiding in tlxe Fungus tribe 
admits of extraction bj the operation of preliminary soaking for some 
boura in idnegar» sak» and water. , 

Dr. Badham« the autbor from whom we have so frequently quoted, says : 
*' For the single Mushroom that we eat, bow many bnndreds there be 
that retaliate and prey upon us in return. To miumerate but a few, end 
those of the microscopic kinds : the Mucor Mucedo, that spawns upon 
our dried preserves ; the Ascophono MmcedOj that makes our bread 
mouldy ; the Uredo Segetum, that bums Ceres out of her own corn-fields ; 



302. Fear-shaped Puff-ball (LTtoperdon Plumbeum). 

the Uredo Eubigo, whose rust is still more destructive ; and the Puecinia 
GrammiSy' whose voracity sets corn-laws and farmers at defiance, are all 
Funguses." The main body of those Fungi which make war on man are 
microscopic ; yet so strong and indefeasible are they in tbeir multitudes 
and their pertinacity, that man has in most instances no power to with* 
stand their forces. 

To the list given above, we must add many more. There is the Ergot 
{Spermadia Clatm$), a species which infests grasses and com. When 
developed in the latter, it produces the most dreadful disease in tbose 
who unfortunately partake of the infected grain. It is chiefly found in 
Rye, but bappily not very frequently met with in this coimtry. This 
little Fimgus, though so dangerous in its eflects when eaten, is neverthe- 
less invaluable for its medicinal uses. It is a little cylindrical ham« 
shaped body ; purple-black without, and white or purplish inside. 
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WhifetlMrlbft ii^Ufy to kuman life of vfhicli we h^yt spoken is CMmed 
by the Ftfltgtts it«^lf, or by the decomposed and cortupted state of th^ 
«oMi to whkh it b^i^, is stQl a matter of question amongst the learned^ 
^aai onA on which we can fbfrm no judgment. 

The genera which chiefly affect the cereal produce of our knd are the 
Hredines and Puteiinidb. The former genus takes its natfte from uro, a 
Latin word, signifying "to bum," or "scorch," the discolorations and 
spots on the planls infested by ^ese Fungi having been formerly attri- 
buted lo blafits Or injuries caused by the atmosphere or thifr heavenly 
bodies. There at« two ^p^cies of this genus that are almost squally 
dreaded by the Itoner; one called the 3mut {Uredo Seyehm)^ the other, 
the Bunt {Uf^d9 Cai^i). 

The former of thedie takes its rise within the glume of living plants, 
and grows with trach rapidity as speed^y to flU the interior space and 
burst through the epidermis, when it appears like a profuse bla^ dust* 
which^ if mi(»OMopieaily examined, is (bund to consist of minute, per- 
fectly Sp^tical sporuks. Witbering says of this species : ** It consists 
of very minute, egg^ap^, steonless capsi^s, at first whito, b«t the thin 
w^te #oon bursting, it pours out a quantity of brown-black powder 
mixed wiA wo^bUlike fibres." 

The other species, tT. Cati^ {i^g, 303), is very common in Wheat, and 
tiCfecdingly injurions, as it not only destmys the ear on which it grow*, 
bnt tvery grdn with which the infected individuals come in contact. It 
is inchided wftMn the germ of thfe Wheat, and the spores, which are 
exactly spherical, we longer tlian those of the above^intmed species 
{V, 8^tum)y and quite Maxdc. When crushed they emit a most fetid 
odour, which m communicated to the whole sample of Wheat with which 
the buttty gttdi^ «i£rie associated. Mr. Berkley says of all the com- 
infecting Fungi t **The growth of th«se pawwites dependi so much on 
ncddental 'Ctrcttmisftaincos, that it is impossible for the most Ofxperienoed 
tiultivatort to gward against it entirely; but the eiil is gnfcirtly lesscfned 
by caref\xl choice of seed, and by steepmg it in solutions ^ diSbreot 
substariciiS, wliidi destroy the vegetative power of the sporidia of these 
pattkSBites, l«5.'' 

Tfa^ other gMiiM, ^UiXhUa^ is of as 'evil a nature as 1^ tJredtnei. The 
discasfe tettned ^\ht n/nUdmo in Wheat is produced by one of these {J\aw- 
minia Qrceminis^ fig. d<H), a Fungus so diminutive that a single sttma ((^ 
pore in a stem or leaf), itself a thing invisible to an ordinary eye, vidll 
produce from twenty to forty of these Ftmgi ; and each ctf these oicquiw 
^itely minute pknts will bring forth at least a hundred spores or seeds. 
The seeds are not much heavier than air ; and it may easily be.conceived 
that even a single stem of wheat or grass, when beset with these mis- 
chievous parasittes, will not be long in infecting all the com, not only in 
the field where the injured Wheat grows, but in all those adjacent to it. 



Digitized by 



Google 



284 FIROT OUTUKES OR BOIAKT. 

The first appearance of this blight is usually in the spring, or early in 
.the summer, when it arises in the form of orange-coloured streaks, which 
afterwards assume a deep chocolate-brown. The tufts of this Fungus 
are dense and often confluent, and forming long parallel lines (fig. 306). 
The spores are contained in a tubercular double-celled case, and are 
black ; this case is supported by a filiform pedimcle or stem, as seen in 
fig, 305. 

But it is not on our corn-fields only that a plague of Fungi rests; 
these little Puccinise attack the leaves of Plum and other fruit trees, 
devour the fluids of our Bean plants, and scatter themselves in destructive 
armies over our Raspberry bushes and our Rose beds (figs. 307 and 308). 
There are some forty or mor& species which spread themselves in all 
directions on the leaves and stems of our plants and flowers, nor ever 
cease their ravages until they have destroyed the vitality of whatever 
part they touch. 

But we must now turn to another class of Fungi — ^those which beset 
our dainties ipider the name of mould. There is so interesting an account 
of this production in a paper published in the pages of a periodical, 
that we cannot do better than transcribe a part of it as it stands. '' If, 
during the warm weather, we put aside a bit of bread, or a slice of Apple, 
Pear, Melon, or a Turnip or Potato-peeling, if nothing better is at hand, 
we shall find in a few days that all those substances will have assumed a 
moHldy appearance. Take a little of this mould gently off on the point 
of a penknife, and subject it to the microscope ; you see in the moulded 
bread a grove of tall stalks, each with a roxmd head slightly flattened ; 
in short, a Mushroom in miniature. This is the Mucor Mucedo (fig. 310), 
the Fungus of the bread-mould. While fresh and young, they are of a 
beautiful milk-white colour; gradually they assume a yellowish tinge. 
The stalks are so transparent as, xmder a good magnifymg power, to 
show the cellular structure inside ; the bulb also now exhibits, under a 
thin bark or skin, a number of minute circular bodies, all arranged in a 
compact form : these are the spores or seeds. After a day or two more, 
the Fungi begin to ripen, and assume a brownish tint ; the bulbs blacken, 
the skin bursts, and innumerable spores are scattered about, many float- 
ing away in the air. This forest of mould, like larger ones, is liable to 
accidents. You may see in one comer, for instance, that the bit of bread 
forming the soil has cracked ; thus a Fxmgus has been loosened at the 
root, ant^ it falls down, we may suppose, with a crash, though we still 
desiderate instruments to magnify and make audible the sound. Never- 
theless, the effects of the fall are visible in the breaking down of neigh- 
bouring stems, and in the premature scattering of the seed. You may 
see, too, sometimes the scattered seeds collect upon one or two plants, 
and, enveloping them, entirely destroy their vitality, and thus cause old, 
rotten-looking stumps." 
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303. The Bant 
(TJredo Caries). 




304, A piece of Wheat, natural size, 

infected with the Puccinia Graminis. 

(a) A cluster of Fungi magnified. 



,305. The separate 
Fungi magnified. 



306. A section of infected Straw, 
highly magnified. 



307. Puccinia Roes, (a) Natural size on 

Leaf, (b) The same magnified, (c) Separate 

Fungi, much magnified. 





c b 

«K)S Puccinia Rubi (a) Natural size. 
[Jb) Tufts magnified, (c) Fungi magnified. 



309. Aspergilla Penicillatus. 
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But it must not be understood that the mouldiness which we find on 
our eatables is always a crop of the same species of Fungus, or even of 
different species of the same genus. It is not so. The kinds which 
infest the Apple and the Pear are different, and those which •' rot and 
flien fatten on'' our Grapes, Plums, and Raspberries, are all different 




ZIO^ liucor Stuoeclo. 



811. Mttoor Stercorea. 



812. Xyloma GoBCATUi. 





313. Nsetmi^ara 
Garpiai. 



Si. fWicttmm Coronatum. 



SUcIMUdea 
Ti9h»a. 



M 





316. Spteiia Reptans. 317. Sphaeria Tubeiculoia. 318. Sphsria Bosella. 

from each other. Then there are other koidi wiiich float in our fer- 
mented liquors ; wiulst others again are found wkhin the nutshell ; and 
even within liie innermost cavities of the Walnut. Some, ^ like leeches, 
stick to the bulbs of plants, and suck them dry ;" whilst others, not con- 
tent with a vegetable diet, lay hold of the hoofs of horses and the horns 
of csi^ttle; nay, worse and worse may be said; for instances have been 
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Imown of <^e Inngs and other organs of human heings having been beset 
by these all-destructive little beings. It is also recorded that it is a rare 
thing to find a mouth, whether of man or woman, where the teeth are 
not more or less the habitats of these vegetables, which, it is said, can 
be kept off only by the free use of a well-soaped tooth-brush. 

Fungi not only prey on objects which are members of other families 
than their own, but they unscrupulously devour each other. Many of 
the Pileati have parasitic Fxmgi, which attach themselves solely to them, 
never attacking any other species. One sort settles itself on dried 
Agarics ; another only on moist decaying ones ; whilst a third devours 
only the flesh of a particular Boletus. Dr. Badham says : " Few minute 
objects are more beautiful than these mucidinous Fungi Mmgorum. A 
common one besets the back of some of the Sussuke in decay, spreading 
over it, especially if the weather be moist, like thin flocks of light wool, 
presenting on the second day a bluish tint on tht surface. Under a 
powerful magnifier myriads of little glass-like stalks are brought into 
view, which bifurcate again and again ; each ultimate head ending in fi 
semilucent head, or button, at first blue, and afterwards black ; which, 
when it comes to burst, scatters the spores, which are then (under the 
microscope) seen adhering to the sides of the delicate filamentary stalks^ 
like so many minute limpets. There is a very beautiful Fimgus called 
the Pencilled Mould {Aspergilla Fencillatusy fig. 309), which clusters its 
pretty beaded tassels on the dried plants in our herbariums. This little 
plant consists of a stem and a cluster of sporules at the top, not unlike a 
brush with a handle. Aspergillus is the name of the brush with which 
the holy water is sprinkled in Roman Catholic churches, and from this 
resemblance the genus takes its name. Namaspora Carpint{Rg, 313) 
is another curious species. This infests the dead wood of the Hornbeam, 
its singular black spores escaping from their flat cases, and thrusting 
themselves upwards in the form of tendrils. Then there are the many 
species of S^hariaj which raise their little button-like forms on the 
branches of trees, and stud them over with sphere-like gems, some 
yellow, others scarlet, brown, black, orange, white, crimson, and a him- 
dred other tints of richest dye. Sometimes these wonderfully varied little 
Fungi are sessile on the substance they have selected for their habitat, as 
in figs. 316, 317, and 318; in others they are raised on stalks. Some 
have smooth visible orifices, through which the spores escape ; in others 
these openings are hairy ; and in some species they are not visible at aD* 
Besides frequenting living plants, and closely besetting their leaves and 
branches. Fungi of this genus are found abundantly on the bark of dead 
"branches, and even on the wood where the bark has been removed. 
They frequent also the flock of Agarics ; and one species, the Nest-like 
Sphaeria, is found in the little hollows of Bean roots, whilst others cluster 
on apples that are lying on the ground, the stems of reeds, or even on the 

50 * fBoTiirT 19.1 
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naked Mrtlu I%ert are tome species ^hich take up timt 9boi» and 
obtain th«r sus teaaace Iron dead larrs, pnp«, and spiders* eggs ; whilst 
one* caambal*Uke» the red Parasitic Sphseriaw sucks the blood of some of 
the species of its own genus. So numerous are the species which rank 
under this genus, that two hundred and one axe catalogued by Berkley. 

Saeodmn Cellar^ the Mouse-skin Byssus, is the Fungus which fes- 
toons and ocvers the walls of our wine-cellars. For specimens, Badham 
arefers us to the '* London Docks, pommy where he pays his unwelcome 
Tisits, and is in even worse odour than the excisemen." Loudon tells us 
that it takes its name from a word " used among the Greeks" for a 
wortUess, worn-out, ragged garment, whiclx has been applied to the 
present genua in alluaion to the dirty, interworen, cloth-like substance 
with which it clothes whatever it grows on. JL CeUar$ is the black sub- 
stance which overruns the bottles of the wine-merchant, and which often 
kangs in l(mg thick festoons from the sides and roof of his wine-cellars.t 

There is a very curious species of Fungus which is found oyerspreadixig 
Ihe thing on which it grows like froth. Withering, on the autiliority of 
Stackhouse, thus describes it :— ''' Its first appearance is like custard spilt 
upon the grass or leaves. This soon becomes frothy, and then contracts/ 
around the blades of grass or leaves in the form of little tubercles united) 
together* On examining it in its diiSerent stages under the microscope, 
it first appeared like a cluster of bubbles, irregularly shaped, and melting 
into one another. In the second stage it appeared imbricated, or tiled,. 
with open cells, the edges of the cells beautifully waved. % A blackish 
powdery matter, on the surface of the cells, now gives the plant a grayish 
cast. In the third stage, the wavy imbrication disappears, and the plant 
settles with minute tubercles united together. Some of these are closed; 
bat many of thmn appear as if torn open, and out of the cavity emerge 
little downy strings, wi& irregular-shaped terminations, and other similar 
irregular bodies on the same strings, like the heads of some of the genus 
Mucatr 

We have seen that some of the Fungus tribe are capable of being 
turned to important uses as a nutritious and wholesome article of diet, 
and that others have medicinal properties which raider them highly 
valuable* One kind is employed in making ink, another is used in the 
j^ce of leather, whilst several kinds are serviceable in dyeing. Besides 
these and other individual uses, the tribe throughout seems to have a 
special commission to assist in the work of scavengers, by aiding the 
Biultitudinous host of grubs, reptiles, and other devourers, in removing 
decayed matter (both auimal and vegetable), which, if left to putrefy, 
would in many instances become destructive both to the comfort and 
health of .man. 
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ACANTHACKS (the AHuithin TrA«), p. 199 
Acanthus Mollis (the Smooth Aoenthua), p. IS^ 

fig. 194 
Acanthug, the SBiooth (AeentinnXoUit], p. 1S8, 

fig. 194 
Aoaoliferoas— without stalk. 
Acer Platanoides (Plane-tree), p. 182, fig. 3S3 
Acer Pseadoplatanos (Sycamore), p. 188, fig. 23S 
Acer Saccharinum (Sugar MapleK p. 1S4 
Achieninm— « hard, dry. seed-like nut, ivhich 

sepurates tnim the seed, p. 47, fig. 103 
Achunenes Moltiflora, p. 136, fig. 191 
Aconite or Monkhood, pp. 00, 61 
Aemiitam Variegatom, p. 61, fig. 128 
Acorn, p. 44, fig. 86 
' ' ^ 8S 



to the offuy. 
flg.121 



Aente— «haro.poiBted, p. 94, fig. 3] 
Adherent (of the calyx)— attached 
Adnatant anthers of the Buttercop, p. 56, fig. 
Adnatant— growing to, along the whole snmce* 

p. 56 
.Scshinanthos Javanicus, p. 184, fig. 188 
^stiyation— the manner in which the sepals are 

fitted together before the flower expands, 
^thusa Cynapium (FooPs Parsley), p. 71. fig. 72 
Albumen— the white substance in whieh tne em- 
bryo is embedded, pp. 13, 57 
Albuminous— baring albumen. 
Alchemilla Ynlgaris (Ladies' Mantle}, p. 69, 

fig. 189 
Alhagi Maurorum, p. 95 
Allspioe-tree (Eugenia Phnenta), p. 78 
Almond (Bitter), p. 70 
Almond Tribe (Amygdaleee), p. 67 
Aloe Wood (Alocxylon Agalloche), p. 99 
Alternate (of leaves)— growing Aram diiftrent 

pdnts of the stem, one abore another, p. 22, 

fig. 22 
Althaea Cannabina, p. 192 
Althaea Officinalis (Marsh Mallow), p. 191, fig. 

238 
Althaea Rosea (Hollyhock), p. 192 
Ampelidacese or Vitaceae (Vine Tribe), p. 157 
Amygdalea^ (Almond Tribe), pp. 67, 68 
Amygdalus Fersiaca (Peach), p. 69, fig. 187 
Anacardiaceae, p. 175 
Anacardium Oocidentale (Cashew-tree), p. 177, 

fig. 227 
Anacardium Orientale, p. 1*78 
Anchusa O^cinalis (Bugloes or Ox-tongue}, p. 

99, fig. 168 
Anemone, p. 60 
Angular cells, p. 16, fig. 17 

Annual— liying one year, p. 12 

Annulus — a ring. 

Anomalous corolla, p. 46, fig. 98 

Anona Cherimolia and Muricata, p. 204 

Anona Squamosa (Apple Cinnamon), p. 203, 

fig. 250 
Anonacese, p. 203 

Anthemis Nobilis (Chamomile), p. 104 
Anther— the head at the end of the filament, 

p. 42 
Anthoxanthum Odoratum, p. 229 



Antiaris TosiMria (Poisonoas Antiaris), p. 21^ 
Apetalous— without petals. 
Apiaceae (the Parsley Tribe), p. 76 
Apocarpous— haTing tiie carpels distinct from 

one another, p. 58 
Apocynaoes, p. 223 
Apooynum (Dog-killer), p. 329 
ApodanthaoJMp, p. 215 
Apple Tribe (Pomeae), p. 67 
Apple fPyrusBfalns), p. 69 
Aprioot(the American), p. 70, fig. 140 
Apricot (Prunus Armeniitoa), p. 69, fig. 136 
Araoeae (Arum Tribe), p. 230 
Arachnoid— like cobweb. 
Araliaceae or Hederaeeas, p. 162 
Aralia Racemoea (Raconous Aralia), p. 162; 

fig. 214 
Aril— an accessory corerlngof the seed, resulting 

firom the expansion of the fnniide. 
Arnica Montanum. p. 108 
Artemisia Absinthiom (Wormwood), p. 106 
Artichoke (Cynara), p. 106 
Arum Tribe (Araceae), p. 230 
Ascending or Ascendant (of orules) — springing 

fh)m the base of the orarr. 
Ascendant (of orules)— haTingth^ summit di- 
rected towards that of the orarr. 
Ash, Mountain f Pyrus Anoupariaj, p. 67 
Asparagus, p. 226 
Aster, p. Ill 
Atropa Belladonna (the Deadly Nightshade), p. 

90 
Aucuba. p. 165 
AurantiaoeaB, p. 179 
Auricula, the Blade (Primula Auricula Nigra), 

p. 146, fig. 200 
Australian Aoicta, leares of, p. 28, fig. 54 
Arens (Geum Coocineum). p. 69, fig. 138 
Axil or Axilla— the angle Nrmed by the junction 

of a leaf-stalk with the stem, or a branch * 

with the trunk, p. 11 
Axillary— springmg from an axO. 
Axillary (of inflorescence)— baring no flower 

at the end of the peduncle or primary axis, 

p. 35, fig. 59 
Axillary (of flowers)— springing from the axils 

of leares or bracts. . 
Axis (of the orary or albumen)— an imaginary 

line fh>m the base to the summit. 
Axis (of a plant)— an imaginary line drawnihmi 

the root to the summit. 
Azalea Ponticum, p. 156 



BACCIFORM— berry-shaped: 
Balanophoraceae, p. 215 

Balsam, Common (Impatiens Balsamina), p. 194 
Balsam Tribe (Balsaminaceae), p. 194 
Balsaminaceae f Balsam Tribe), p. 194 
Banran-tree (flcus Religiosa), p. 9 
Baobab, pp. 189, 199 

Base (of the orary)— the point where it ia at- 
tached to the receptacle. 
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Say-tree (Lauras NobilU), p. 212 
Bean, germination of, p. 49, fig. 118 
Bean of Brazil (Aracnis Hypogsa], p. 95 
Bean, the Carob (Ceratonia Siliqua), p. 96 
Bear's Ear (Primula Auricula Nigra), p. 146, 

fig. 200 
Begonia Ooccinea, p. 218, fig. 263 
Begoniaceffi, p. 217 
BellisPerennLi fDaisy), p. Ill 
Benthamia Fragifera, p. 165 
Bergamot (Citrus Bergamota), p. 180 
Berry— a soft, fleshy fruit enclosing many seeds, 

p. 49, fig. 115 
Bidens, p. 105 

Biennial— living two years, p. 12 
Bifid— split in two. 
Bifloral— two-flowered. 
BiAircated— forked. 
BignoniacesB (Bij^onia Tribe), p. 136 
Bilaminated (of the stigma)— having two scales 

or plates. 
BUocular— two-celled. 
Bilubiate— two-lipped. 
Bindweed, corolla of, p. 45, fig. 93 
Bindweed Tribe (ConvolvulacesB), p. 128 
Bipartite— divided into two parts. 
Bipennate— divided like a feather into portions, 

which are themselves each divided like a 

feather, p. 25, fig. 44 
Biserial— in two rows. 
Bistipulate— doubly stipuled. 
Bivafved — dividing into two parts or valves. 
Bivalvular— splitting into two portions or valves 
Blackberry (Bubus Ctesius), p. 65, fig. 132 
Bombacese, p. 189 
Borage Tribe jBoraginacesB), p. 99 
BoraginacesB (Borage Tribe), p. 99 
Bract, consoUoated with peduncle, p. 36, fig. 60 
Braoteate— furnished with bracts. 
Braoteole— a small bract. 
Bracts— small leaves, from whose axils flowers 

grow, p. 35, flg. 59 
BrassicacesB (the Cabbage Tribe), p. 78 
Brome Grass (Bromus), p. 228 
Bromus (Brome Grass), p. 228 
Bryonia, p. 86 

Buehu (Diosma Cremata), p. 200 
Buckwheat, caryopsis of, p. 48, fig. 104 , 
Bugloss or Ox-tongue (Anchusa Officinalis), p. 

99, flg. 168 
BuIIk-^ bud with fleshy scales, which drops off 

the stem without at once producing a branch, 

and is often underground, p. 12, fig. 9 
Burdock, p. 107 
Bursa Pastoris (Shepherd's Purse), p. 79, figs. 

149,150 
Butcher's Broom, leaves of, p. 27, fig. 53 
Buttercup, adnatant anthers of, p. 56, fig. 121 
Buttercup, frait of, p. 56, fig. 122 
Buttercup (Banunculus), p. 55, fig. 120 
Buttercup, reflected ovule of, p. 57, fig. 124 
Buttercup, seed of, p. 56, fig. 123 
Bnttneriaceie, p. 188 



CABBAGE Tribe (BrassicacecB), p. 73 
CactaoesB (Cactus Tribe), p. 172 
Cactus Tribe (Cactacee), p. 172 
Caduoeous— falling off quickly. 
Cssalpinia Echinata, p. 97 
Calamagrostis, p. 228 

Calendula Ofilckalis (Marigold), pp. 104, 109, 
fig. 178 » e /f I* I , 

CaUistephus Sinensis (China Aster), p. Ill 

Calyoeracese, p. 107 

Calydform, p. 220 

Calycinal— of or belonging to the calyx. 

Calycoldal— calyx-like. 

Calyeule, p. 44, fig. 85 

Calyx, adherent, p. 43, fig. 62 

Calyx, free, p. 43 



Calyx— the outermost whorl of a flower, p. 4I» 

fig. 74 
Campanula, corolla of, p. 45, fig. 94 
Campanulate— bell-thaped, p. 45, fig. 94 
Camphor-tree, Common (Laurus Camphora], 

p. 211, fig. 256 
Cannabinacea, p. 220 
Capillary— like hair, p. 24, fig. 32 
Capitular— in the form of a head or capitulum. 
Capitulum or Head, p. 40, figs. 67, 7i) 
Capitulous— in heads or capitula. 
CaprifoUaceflB, p. 115 
Capsicum, p. 91 

Capsular— m the shape of a capsule. 
Capsule— a fruit which splits mto pieces called 

valves, p. 48, figs. 106, 107, 109, 110, & 116 
CarducesB, p. 109 
Carica Papaya, p. 216, fig. 262 
Carnation, p. 209 

Carob Bean (Ceratonia Siliqua), p. 96 
Carolinea Pnnceps, p. 188, fig. 237 
Carpel— a component part of the pistil, p. 43, 

fig. 77 
Carraway, pp. 72, 73 
Carrot, p. 73 

Carthamus Tinctorius (Safflower), p. 109 
Caryophillus Arqmaticus (the Clove-tree), p. 

78, fig. 147 
Caryophyllese, p. 208 
Caryopsis- a small dry seed-like fruit, which is 

luiited with the seed, p. 48, fig. 104 
Cashew-tree (Anacardium Occidentale), p. 177, 

fig. 227 
Cassia, the Herbert (Cassia Floribunda), p. 95, 

fig. 164 
Castor Oil Plant (Ricinus Communis), p. 220, 

fig. 265 
Catha Edulis (Kat or Oat), p. 157 
Caudex— the trunk of adTptogamic plant, p. 33 
Cauline (of leaves)— attached to the stem. 
Celandine (Chelidonium Majus), p. 63 
Celandine, corolla of, p. 45, fig. 88 
Celandine, umbellar cyme of, p. 40, fig. 73 
Celandine, siliqua of, p. 48, fig. Ill 
Celastrinacese, p. 156 
Celastrus, pp. 156, 157 
Celastrus Buxifolia (Box-leaved Celastras), p. 

157, flg. 210 
Celastrus, the Box-leaved (Celastrus Buxifolia), 

p. 157, flg. 210 
Celery, p. 73 
Cellulartissue,p. 16 
Centaurea Cyanus (Corn Centaury), p. 105, 

flg. 172 
Centranth, calyx of, p. 43, fig. 84 
Centranthus Ruber (Red Valerian), p. 114, 

fig. 176 
Centripetal (of the radicle)— tending to tba 

centre of the ovary. 
Cephalotaceie, p. 167 
Cephalotus FolUcularls, p. 168. fig. 219 
Ceratonia Siliqua (Carob Bean), p. 96 
Cerbera Ahovai', p. 223, fig. 268 
Cereals (Cora-bearing Grasses), p. 229 
Cartilagmous— tough. 
Catalpa, the Oak-leaved, p. 136 
Chalaza— the part of the seed (usually swollen 

or discoloured) where the nutritious juices 

collect and are communicated to the young 

plant 
Chamoerops, p. 230 
Chamomile (Athenis Nobilis), p. 104 
Chesnut, involucrum of, p. 44, fig. 87 
Chicory (Cidiorium.Intybus), pp. 105, 109 
Chirila Moonii, p. 134, fig. 189 
Chlorophyl, p. 17 
Chrysanthemum, pp. 104, 111 
Chrysanthemum, corolla of, p. 46, fig. 100 
Cichorium Endivia (Endive), p. 110 
Ciehorium Intybus (Chicory), pp. 105. 109 
Ciliate— like eye-lashes round the edges, p. 28^ 

flg. 29 
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dnchona^pp. 123—128 

XSncbona Bark, gatbering of, p. 127 

Cinchona Calysaya, p. 124, fig. 180 

Cinchona Micrantha (Cinchona of Lima), p. 125, 

fig. 181 
Onchonacete or Rubiaceae, p. 118 
Cinqnefoil (Potentilla), p. 64 
Cinnamon Apple (Anona Squamosa}, p. 203, 

fig. 350 
OxCBBtL, p. 175 

Cissampelos Pareira (Pareira Braya], p. 201 
Citron (Citms), p. 180 
Citros (Citron), p. 180 

Citms Limonium (Lemon-tree), p. 180, fig. 229 
Clematis Ansustifolia, p. 59, fig. 125 
CloTe-tree (CaryophiUos Aromaticus), p. 78, 

fig. 147 
CbbflBa Scandens (Climbing Cobsa), p. 131, fig. 
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Coeenlns Indicns, p. 201 
Coocolas Palmatus (Colombo), p. 201 
Coi^^earia Officinalis, p. 81, fig. 151 
Cocoa-plant (Theobroma Cacao), p. 189, fig. 236 
Coffee-tree, pp. 120, 123, fig. 179 
Colchicum, capsule of, p. 48, fig. 109 
Collar— the point at which the stem ends and the 

root begins, p. 10 
Collateral (of ovules)— attached to the side of the 

OTary. 
Coloeynth, p. 86 

Colombo (Cooulus Palmatos], p. 201 
Columbine, follicle of, p. 148, fig. 105 
Commissure— a joints 

Common Chenj, simple, umbel of, p. 37, fig. 64 
CompositsB, p. 103 
Compound (of leaves)— having more than one 

leaf upon one petiole, p. 20 
Confluent— huddled up together, p. 23, fig. 27 
Contorted— twisted. 

ConvolvulacesB (Bindweed Tribe), p. 128 
Convolvulus Tricolor (the Tricolor Bindweed], 

p. 128, fig. 182 
Convolute— rolled up. 
Cordate— heart-shaped, p. 23, fig. 23 
Coriaceous— tough. 
Coriander, p. 74 

Comacese (Cornel Tribe), pp. 164, 165 
Com-Centaury (Centaurea Cyanus), p. 105, fig. 

Com-Centaurv, corolla of, p. 45, fig. 92 

Cornel Tribe (Comacese), pp. 164, 165 

Comel, the Red (Coraus Sanguinfea), p. 164, fig. 

216 
Ojm Poppy, capsule of, p. 48, fig. 107 
Comus Sangulnea (Red Cornel), p. 164, fig. 216 
Corolla— the whorl next to the calyx inside, 
usually the coloured part of the flower, p. 41, 
fig. 75 
Cortex— the bark, p. 13 
Corymb, p. 36, fig. 63 
Corymbiform— like a corymb in form. 
Cotton-tree (Gossypium), p. 191, fig. 239 
Coumarouna Odorata (Tonquin Bean), p. 96 
Crassula Coccinea (Scarlet Crassula], p. 169, fig. 

220 
Crassulaces, p. 169 
Cress, p. 80 

Crowfoot (Ranunculus), p. 55, fig. 120 
CruciferoB (the Cross-bearing Tribe), p. 73 
Cruciform or Cruciferous— having the form of a 

cross, p. 44, fig. 88 
Cryptogamic Plants, p. 231 
Cryptogamic— without evident flowers, p. 7 
Cucumber Tribe {Cucurbitaceaj), p. 85 
Cucumis (Cucumber), pp. 86, 87 
Cucurbitacese (the Cucumber Tribe), p. 85 
Cumingia Trimaculata, p. 227, fig. 270 
Cnrara, p. 223 
Currant, p. 161, fig. 213 
Currant, 'White (Ribes Albidum), p. 174, fig. 

225 
Currant, raceme of, p. 37, fig. 61 



Curved (of the ovule)— coiled up, p. 89, fig. 160 

Cnscuta (Dodder), p. 129, flig. 183 

Cusparise, p. 300 

Cyclamen Europflram, p. 146, fig. 291 

Cyme, p. 40, figs. 66, 71 & 73 

Cymous or Cymose— like a cyme. 

Cynsra (ArtichdceK p. 108 

Cyperaee® (Sedge Tribe), p. 229 

Cyrtandracees, pp. 132, 133 



DAFFODIL, p. 226 

Dahlia, root of, p. 11, fig. 6 

Dahliajp. Ill 

Daisv (Bellis Perennis), p. Ill 

Dandelion, calyx of, p. 43, fig. 83 

Dandelion (Tanudoam Dens Leonis), pp. 104^ 

109, fig. 174 
Darnel Grass (Lolium Temulentum), p. 22^ 
Datura Stramonium, p. 91, fig. 163 
Deadly NightshadeTberrr of, p. 49, fig. 115 
DeadNettte, corolla of, p. 40, fig. 95 
Dead Nettle, ealvx of, p. 43, fig. 80 
Deeonqmsite— divided into a great number of 

pvrts Uke leaflets, p. 25. flg. lis 
Deflnite (of inflorescence)— having a flower at 

the end of the peduncle or primtuy axis, p. 3S 
Dehiscence— mode of splitting. 
Delphinium, p. 59, flg. 187 
Deltoid-shaped l&e a dsUa (a), p. 24, 35 
Dentate— toothed, p. 35, flg. 43 
Dentda Seabra, p. 167 
Descending (of the radide)— tending toward* 

the base of the ovary, 
Desiooation— drying. 
DisBcious — having flowers with stamens only on 

one plant, and flowers with pistils only on 

another plant, p. 34 
Dianthus Barbatus (Poet*8 Pink), p. 208, flg. 

355 
Dianthus Cruentus (Red Pink), p. 208, fig. 255 
Dichotomous— cut in two. 
Dicotyledonous— having two cotyledons or seed- 
leaves, p. 49 
Diotamnus Fraxinella (Fraxinella), p. 200, fig. 

247 
Didiscus Csmleus, p. 74, fig. 143 
Didynamio or Didynamous (of stamens)— two 

long and two short. 
Digitalis Purpurea (Foxglove), p. 103, fig. 170 
Digitate— like fingers. 
Digitate leaf, p. 26, fig. 48 
Dilleni^eiS, p. 205 
Dionsea Muscipula (Yenns's Fly-trap), p. 206, 

flg. 353 
Diosma Crenata (Buchu), p. 300 
Diosm», pp. 199, 300 
Diospyros Hirsuta (Hairy Ebony-trce) p. 148, 

fig. 303 
Dipladenia Atro Purpurea, p. 334, fig. 267 
Dipsaceee, p. 107 
Disc— a cup or ring between the stamens and 

the pistil. 
Dissepiments— partitions that divide the cells of 

the ovary from one another. 
Distic (of leaves)— springing f^rom alternate 

points in two rows, one on the right and the 

other on the left, p. 26, fig. 51 
Dodder (Cuscuta), p. 139, fig. 183 
Dog-kUler (Apocynum), p. 333 
Dorsal— at the back. 
Dotted ve^iels, p. 16, figs. 13, 13 
Dragon-tree, p. 4 
Dragon-tree, pp. 3 ft4 
Dropwort, root of, p. 10, fig. 5 
Droseia, p. 306 
Droseracese, p. 306 
Drupaceous— in drupes. 
Drope— a fruit consisting of ahard stone covered 

with a fleshy substance, p. 47, flg. 103 
Duvauia Depradens, p. 179 
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EBENACE^ p. 147 

Ebony-tree, the Hairy (Diospyroa Hirsata), p. 

148, fig. 202 
Echinocactos Pertinifenis, p. 178, fig. 224 
Edgeworthia Ctarysantha, p. 213, fig. 256 
Egg-plant, p. 89 

Elder (Sambucns Nigra), pp. 71 & 116, fig. 177 
Elecampane (Inula), p. 108 
Endive (Cichorium Endivia), p. 110 
Endocaip — the inner part of the fruit. 
Endogen, horizontal section of, p. 14, fig. 11 
Endogenous— increasing in length and hardness 

by the introduction of new woody fibres into 

the interior of the stem, p. 14 
Endopleura— the inner skin of the seed. 
Epicarp— the outer covering of fruit. 
Epidermis— the thin covering or skin of leaves. 
Epigynoos— growing on the summit of the ovary. 
Epilobium, p. 175 . 
Erect (of 8eeds)-~«priiigingCrom tiie base of the 

ovary. 
Ericaceae, pp. 152, 153 

Erica Fulgens (Glowing Heath), p. 158, fig. 206 
Erodium CScutarinm (Hemkmc-leaved Ero- 

dium), p. 193, fig. 240 
Eugenia Pimenta (Allspioe-tree), p. 78 
Euphorbiacese, p. 218 
Euphorbium, p. 219 
Everlasting (Gnaphalimn), p. Ill 
Exalbuminous — without albumen. 
Exi^en, horizontal section of, p. IS, fig. 10 
Exogenous— increasing in thickness by the for- 
mation of new wood outside the old, p. 18 
Extrorsal (of anthers)— tamed outwards, «.e. 

shedding their pollen by openings along the 

side which faces the corolla. 
Eryngo, p. 74 



EABCIGLE or Fascicule, p. 40, fig. 72 
Fasciculate— like a bundle, p. 26, fig. 49 
Fasciculated or Faseiculate — arranged in the 

form of fascicules. 
Feculent— starchy. 

Female (of flowers)— bearing a pistil only. 
Fexmel, compound umbel of, p. 38, fig. 65 
Fennel, p. 74 
Fenugreek, p. 96 
Fern-tree, p. 33 

Fescue (Festuca Quadridentata), p. 228 • 
Festoca Quadridentata (Fescue), -p. 228 
Fibrous root, p. 10, fig. 4 
Ficus Beligioea, p. 214 
Fig, longitudinal section of. p. 6, fig. 2 
Fig-Uarigold, the Sickle-Shaped (MesemliryAn- 

themum Falciforme), p. 172, fig. 223 
F^f.Marigold,the Shining (Mesembryanth^num 

Fulgidum), p. 177, fig. 222 
Filament-^the thz«ad.likepart of the stamen, p. 

FUiftirm— thiead-like. 

Five-partite— divided into five parts. 

Flax, common (Limmi UsitatisBimam), p. 197, 

fig.246 
Flax Tribe (linaoeee), p. 197 
FoUaceouB— leaf-like. 
Follicle— a fruit ^liiieh n>lits on onesideonlv, p. 

48, fig. 105 
Pool's Parsley (.Sthusa Gynapium), y. 71, fig. 

7.2 
Fbrget-me-not (MyosotisVp. 99 
Fotbergillia Alniflorm (Elder-leaved Y^other- 

giUia), p. 166 
Foxglove, corolla of, p. 46, fig. 98 
Eoxglove (DigitaliB Purpurea), p. 102, fig. 170 
Eozglove Tribe (Serophulariaoefle), p. 101 
FraxinelU (Pictamxms FrazineUa), p. 200, fig. 

247 



Free (of the caljx)— distinct and sepsxable from 

the ovary. 
Frond— the leaf of a cryptogamie plant. 
Fruits, p. 47 , .\ ^ 

Funiculus or Funicle — the thread by which tho 

ovule is attached to the ovary. 
Fuscfaia, p. 175 
Fustic Sumac (Blnis Cotimts), p. 178, fig. 228 

GENTIAN, calyx of, p. «, fig. 79 

Gentian, capsule of, p. 48, fig. 106 

GeraniacesB (Geranium Tribe), p. 192 

Geranium, p. 71 

Geranium Tribe fGeraniaces), p. 192 

Gesneraceee, pp. 182, 133 

Gesneria of Qerold (Gesneria GerdLdiana}, p. 

183, fig. 187 
Geum Coccineum (Scarlet Bennet or Ovens), p. 

69, fig. 138 
Globubiria Alypnm, p. 141, fig. 196 
Globulariacese (the Globularia Tribe), p. 148 
Glomerule-4 small bunch. 
Glumaceous — like a glume or husk, p. 228 
Glume— a hudc (of com, etc.), p. ^8 
Glyeyrrfaiza Glabra (Liquorice), p. 9S 
Gnaphaliun (Everlasting), p. Ill 
Gossypium fCotton-tree), p. 191, fig. 289 
Gourd, p. 86 

GraminaccfB (Grass Tribe), p. 227 
Grass Tribe (Graminacese), p. 227 
Grass, West Indian Lemon, p. 229 
Grassulaoe®, pp. 173, 174 ' 
Groundsel, corymbous eapitnla of, p. 38» 

fig. 67 
Guajacum Offidnale (Guiaoom), p. 198, fig. 246 
Guiacum (Guajacum Ofilcinale), p. 198, fig. 246 
Gyrate (of inflorescence)— coiled up, pp. 99, 108 

HiEMATOXTLON CAMPBCHIANUM (Log- 
wood-tree), p. 97, fig. 166 
HamamelacesB, p. 165 . . „ ,. » 

Hamamelis Virginica (Virginiaii Hamamebs), 

p. 165 
Haricot Bean, p. 95 

Hawthorn, p. 67 .« ^ „ 

Hawthorn^ corymbous cyme of, p. 89, *g. 71 
Heath, the Glowing (Erica Fulgens), p. 158, 

Hebenstreita Deptata, p. 140 

Helianthus (Sunfiower), pp. 105, IW 

Hedera Helix (Chmbing Ivy), p. 163, fig. 215 

Hederacese or ATOliaceco, p. 162 

Hemlock (Oonium), p. 73 

Hemp, Female, p. 221 

Henbane (Hyoscyamus Niger}, pp. 88, 90 

Hepatica Triloba, p. 69, fig. 126 

Herbaceous— deficient in woody fiibre, and there- 
fore soft and juicy, p. 12 *- 

HibbertiaVolubili8,p.206,flg.252 

HippocastanesB (Horse-chesnutTnbe), p. 184 

Hippomane Mancinella (Manchineel), p. 21^ 
fig.«64 

Hispid — hairy. 

Holly, the Common (Ilex Aqidfolium), p. 149, 
fig. 203 

HoUy Tribe (Hidnacc®), p. 148 

HoUyhock (AlthsBa Kosea), p. 192 

Honeysuckle Sub-tribe CLonioeraoece), pp. 116, 

Hop (Humulus Lupulus), p. 221, fig. 266 

Horisontal (of ovules or seeds)— growing from 
a'central or parietal placenta in a direction at 
right angles^ the line joining the base and 
summit of Uie ovary. 

Horny (of albumen)— hard, p. 57 

Horse-chesnut, compound raceme of, p. 37, 

Horse-chesnut Tribe (Hippocastanea), p. 184 
Houseleek (Sedum Tectorum), p. 170 
Humulus Lupulus (Hop), p. 221, fig. So6 
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HyoMyaiBiit Niger (HflnbtB»% pp. 88, 90 
Hydnontoee, p. 215 
HydropeltideK, p. S06 
Hydroph^^UoeflB, p. ISO. 
Hydrophyllwn Virginioum, p. 131, fig. 188 . 
HymenflBa Verrucosa, p. 98 
Hyperioa«e» (Hyperkmm Tribe), p. 184 
Hypericum AndroeaBmoin (Tutsan), p. 184 
Hyperioum Perforatum, p. 185, tg, 234 
Bypericom Tribe (Hypericace®), p. 184 
Hypocraterifcrm-saucer-sbaped, p. 46, fig. 96 
Hypogynoua— springinr fh>m beneath the pistil, 

and remaining behind after the calyx is puUed 

off, p. 54 
nysflop (Hyssopus Offidxialis), p. 101, fig. 169 

lUCINACE^Holly Tribe), p. 148 

Imbricate (of »fetiTaUon)— irith the sepals orer- 
lapping each other. 

Imbricate (of sepals, petals, or ovules)— over- 
lapping one another at the edges. 

Impatiens Balsamina (Common Balsam), p. 194 

Impatiens Repens, p. 194, flg. 242 

Incinerate— reduced to ashes. 

Indefinite (of stamens)- not limited or invari- 
able in number. 

Indefinite (of infiorescence)— having no flower 
at the end of the i>eduncle or primary axis, pw 
35 

Indehiseent— not splitting. 

Indian Com, germination of, p. 50, fig. 119 

Indigo (Indigofera Tinctoria), p. 97 

Indigo Plant, the Recumbent, p. 98, fig. 167 

Inferior (of the ovary)— irrowing to the tides of 
the cahrx and inseparable fkom it. 

Inferior (of the radicle)— ttnding to the base of 
the ovary. 

Infloration— mode of fioweriag. 

Infiorescence, mixed, p. 40, figs. 67, 7S 

Infiorescence— mode of flowering, p. 85 

Inftindibuliform— fUnnel-shaped, p. 45, fig. 98 

Introfiexion— bending inwardi. 

Introrsal— turned inwards. 

Introrsal (of anthers)- tumedinward8,t.«. shed- 
ding their pollen by openings along the side 
which fkces the pisoL 

Inula (Elecampane), p. 108 

Involucre— a whorl of many bracts round several 
flowers. 

Involucre or Involucrum— a whorl of bracts, p. 
43, fig. 87 

Ipecacuanha, p. 119 ' 

][pomeBaTvrianthina (Purple-flowered Ipomsa), 

Iris, cap'sule of, p. 48, fig. 110 

Iris, leaves of, p. 21, fig. 19 

Irregular Calyx, p. 43. fig. 80 

Irregular (of the calyx)— having its partt of di£> 

feroit iixes. 
Ivy, Clhnbing (Hedera Helix), p. 163, fig. 215 



JACARANDA Mllf OSJBFOLIA, p. 136, fig. 192 

Jasminaceee (Jasmine Tribe), p. 151 

Jasmine, the common (Jasminum), p. 152, fig. 

Jasmine Tribe (Jasminaoeee), p. 151 
Jasminum, p. 152, fig. 205 



KALMIA, pp. 155, 156 

Kalmia LaUflora (Broad-leaved Kalmia), p. 154, 

fig. 206 
Kat or Gat>(Catha Edulis), p. 157 
Sitaibelia, p. 192 
Knotty Root, p. 10, fig. 5 



LABIAT^E (Lip-floww Tribe), p. 100 

LabUte— lip-shaped, p. 46, fig. 95 

Laetuca (Lettuce), p. 110 

Ladies' MauUe (Alchemilla Vulgaris), p. 69, fig. 

Lanceolate -shaped like a lance, p. 24, fig. 36 
Larkspur (Delphinium), p. 59, lig. 127 
Lathyrus Aphaca, p. 29 
Lathyrus Utifolius (the Nosegay Vetch), p. 96, 

fig. 165 
Laticiferoni or Jtdee-bearing Vessels, p. 16, fig. 

Lauracese (Laurel Tribe), p. 211 

Laurel, Ch 'rrv, p. 70 

Laurel Triie (Lauraoe»), p. 211 

Lauras Canpnora (Common Camphor-tree), p. 

211, fig. 256 
Laums Ciinamomum, p. 212, fig. 257 
Laurus Nobilis (Bay-tree), p. 212 
Laurus Sassafras and Cassia, p. 212 
Lavatera Arborea, p. 192 
Lavender p. 100 
Leaf, stipulate, p. 27, fig. 52 
Leaves, p. 15 
Leaves, changes of, p. 28 
Leaves, form and modification of, p. 20 
Leaves, faactions of, p. 17 
Leaves, nervation or venation of, p. 21 
Lecyti^OUaria, p. 77, fig. 148 
Legume— a pod. p. 48. fig. 108 
Leguminosse (the Poa THbe), p. 93 
Lemon Tree (Citrus Limonium), p. 180, fig. 229 
Lettuce (Laetuca), p. 110 
Liber, p. 18 
Lignum Vitae, p. 199 
Ligulate— strap-shaped, p. 46, fig. 100 
lilac, p. 151 

LiUum Speciosum (Elegant Lily), p. 227, fig. 270 
Lllium Testaceum (Nankin Lily), p. 227, fig. 270 
Lily, p. 226 
Lily, Elegant (Lllium Speciosum), p. 227, fig, 

270 
lily, Nankin (LUInm Testaeeam), p. 227, fig. 

270 
Limb (of petals or sepals)— the broad part. 
limnantheflB, p. 196 
Limnanthes Rosea, p. 196, fig. 244 
Linaoee (Flax Tribe), p. 197 
linden, Large-leavea (Tllia Orandifiora), p. 186, 

fig. 235 
linden-tree, flower of, p. 36, fig. 60 
linden- Tribe (TiUaoeeB], p. 186 
LinnaBa-Borealis, p. 117 
LinnsBus, classification of, p. 52 
linum usitatissimum (Common Flax), p. 197, 

fig. 245 
Liauorioe (Glycyrrhisa Glabra), p. 95 
Lobe— a diviuon. 
Loculioidal— celled. 
Loganiaoese, p. 221 
Logwood-tree (Hsematoxylon Campechianum), 



p. 97, fig. 166 



Lolium Temulentum (Daniel Grass), p. 228 
LonioeracesB (Honeysuckle Sub-tribe), pp. 116, 

LoranthaoeoB, p. 213 

Lotus, pod of, p. 48, fig. 108 

Love Apple or Tomato, p. 92 

Lychnis, caroUa of, p. 45, fijr. 90 

Lychnis, capsule of, p. 49, fig. 116 

Lyoopersicum Esculentum (Tomato), pp. 89 ft 92 

MACLEANIA CORDATA, p. 155, fig. 20S 
iVadder, calyx of, p. 48, fig. 81 
Madder (Rubia), pp. 118, iiu 
Magnoliaoen (Magnolia Tribe), p. 204 
Magnolia Thompsoniana, p. 205, fig. 251 
Magnolia Tribe (Magndiaoefle), p. 204 
Mateleb Cherry, pTsO, fig. 63 



Digitized by 



Google 



294 



aLOSSACT AKB XKDSX. 



) pp. 327, 238 
Male (of flowers)— be«fiag ■temens only. 
Mallow, faadcle of, p. 40, fig. 72 
Mallow Tribe (Bfalyaoee), j>p. 189, 191 
MaUow, Marsh (Althsa Olfidiialis}, p. 191, fig. 

288 
Malope Trifida, p. 192 
Malpighiace», p. 181 
MalpUghia Yolubilis, p. 182, fig. 231 
MalTacen (MaUow Tribe), pp. 189, 191 
Manchineel (Hipponume Mancinella), p. 219, 

fig. 264 
Mandragora OfBcinalis (Mandrake), p. 90, fig.161 
Mandrake (Mandragora Offldn^), p. 90, fig. 

161 
Mango (Mangifera Indiea), p. 177 
Madoc (Tapioca Plant), p. 220 
Maple, Sugar (Acer Saocharinum), p. 184 
Maple, samara of, p. 49, fig. 114 
Marigold (Calendula Officinalis), pp. 104, 109, 

fig. 173 
Marigold, torus of, p. 6, fig. 1 
Martynia Proboscidea, p. 188, fig. 193 
Mastic (Pistachia Lentisous), p. 176, fig. 226 
Maytenus, p. 157 
Medullary Bays, p. 13 
MeliacetB, p. 181 
Melia A2eaerach, p. 181, fig. 230 
Melon, leaf of, p. 21, fig. 20 
Menispermacese, p. 200 
Menispermum Canadense (Canadian Mencsper- 

mum), p. 201, fig. 248 
MesembryanthemacesB, p. 170 
Mesembryanthemuzn Falciform (Sickle-shaped 

Fig-Marigold), p. 172, fig. 223 
Mesembryanthemnm Fal^dum (Shining Fig- 
Marigold), p. 227, fig. 222 
Methonica Leopoldi, p. 227, fig. 270 
Midrib— the middle vein. 
Mimosa Tribe, p. 94 
Mint, p. 100 

Mistletoe (Yiscum Album), p. 214, fig. 259 
l^traria Coocinea, p. 136, fig. 190 
Momordica Charantia, p. 86, fig. 155 
Monadelphous (of stamens)— growing together 

in one tube. 
Honcecious— having some flowers with stamens 
only, and others with pistils only on the same 
plant, p. 34 
Monkey-flower, p. 103 
Monocotyledonous— haying one cotyledon or 

seed-leaf, p. 50 ^ 

Monopetalous — consisting of one petal, p. 44 
Monosepalous— consisting of one sepal, p. 44 
Multifloral — many-flowered. 
Multiovulate— having many ovulen. 
Multivalvular— dividing into many parts or 

valves. 
Mustard, p. 80 

Mustard, silicule qf, p. 48, fig. 112 
Myristicaceee, p. 202 
Myristica Moschata (Xutmcg-tree), p. 203, fig. 

249 
Myrtaceae (the Myrtle Tribe), p. 74 
Myrtle, transverse section of the ovary of, 

p. 75, flg. 145 
Myrtle, the Common (Myrtus Conmiunis), p. 

75, fig. 146 
Myrtle, section of the flower and ovary of, 

p. 75, fig. 144 
Myrtle Tribe (Myrtacew), p. 74 
Myrtus Communis (the Common Myrtle), p. 75, 
fig. 146 



NAKROW-LEAVED Clematis (aematis Angus- 
. tifoUa), p. 59, fig. 125 
Nasturtium (Troposolum), p. 195, flg. 243 
Nectarine, p. 67 

Nectary or Nectariferous Glands— the organs 
which secrete honey, and are placed imme- 



diately upon the torot or Hw parts ooBneeteJ 

withft. 
Nepenthea (Pitcher Plant Tribe),, p. 215 
Nepenthes (Pitcher Plant), p. 31, fig. 57 
N«>enthes Bafflesiana (Pitcher Plant), p. 216,. 

Niootiana Tabacum (Tobacco), pp. 88, 92 
Nightshade, curved ovule of, p. 89, flg. 160 
Nightshade, flower of, cut open, p. 88, flg. 158 
Nightshade, ovary, calyx, and style o^ p. 88,^ 

fiff. 167 
Nightshade, transverse section of, the ovary of,. 

p. 89. flg. 159 
Nightshade Tribe (Solanaccs), p. 88 
Non-herent— not adhering. 
Nut of the Chesnut, p. 49, fig. 114 
Nntmeg-tree (Myristica Moschata), p. 203, fig. 

249 
Nux Vomica (Yomic Nut), p. 223 



OATS(Avena), pp. 227, 228 

Oehrea — a monbranous tube formed by th» 

stipules and surrounding the stem. 
Olea Europsea (Olive-tree), p. 150, fig. 204 
OleaoesB (OUve Tribe), p. 150 
OUve-tree (Olea £urq;>flBa), p. 150, fig. 204 
OUve Tribe (Oleaceie), p. 150 
Onagrariacc^, p. 176 
Onopordium (woolly Thistle), p. 106 
Opposite (of leaves)— growing from onposite 

ndes of the stem at the same level, p. 20 
Opuntia Communis, p. 173 
Orbicular— circular, p. 24, fig. 40 
Oral— egg-shaped, p. 25, fig. 45 
Ovary— a hollow ease forming the lower part of 

eaoh earpeL and containing the seed, p. 42 
Ovoid— egg-shaped. 
Ovoid cell, p. 16, fig. 16 
Ovulate— containing ovules. 
Ovule— a Toung seed, p. 57 
Ovule, reflected, p. 57, fig. 124 
Ox-Tongue or Bugloss (Anchusa Officinalis), p.. 

99, fig. 168 



PACHIBA Insignis and Aquatica, p. 183 

PalmacesB (Palm Tribe), p. 230 

Palm Tribe (Palmacese), p. 230 

Palmifid— cut into the shape of a hand or palm, 

p. 22, fig. 24 
Pumilobed— divided into lobes so as to resemble 

a hand or palm. 
Palminerved— having veins assuming the ap- 
pearance of a hand or palm. 
Palmisecate— cut like a palm or hand, p. 26 
Panax Jin-seng and QuinquifoUum, pp. 133, 161 
Panicle, p. 36, fig. 62 
Papavetacete, p. 61 
Papaver Somniferum (the Somniferous Poppy), 

p. 63, fig. ISO 
PapayacesB, p. 216 
Papilionaceous— like a butterfly (papilio) in 

appearance,9pp. 45, 94,' fig. 91 
Pareira Brava (Cissaropelos Pareira), p. 201 
Parenchyma— the cellular or pulpy substance of 

leaves, p. 17 
Parietal (of the placenta)— growing from the 

sides of the ovary. 
Parsley (Apium), p. 70, fig. 141 
Parsnip, p. 73 _ . 

Passifiora Amabilis (the Lovely Passion-Flower), 

p. 82, fig. 152 
Passifiora Cserulea, p. 85 
Passifiora Quadrangularis, p. 85 
Passifiora Bubra, p. 84 

Passifloraceee (the Passion-Flower Tribe), p. 81 
Passion-Flower, the Lovely (Passifiora Ama- 

bills), p. 82, fig. 152 
Passion-Flower, transverse section of, p. o3» 
fig. 154 
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PhMion-Flower Tribe (Passifloracete), p. 81 
Passion-Flower, vertical section of, p. 83, fig. 

152 
Pasture Grass, root of, p. 10, .fig. 4 
Paolonia, the Imperial (Paolonia Imperialis), 

p. 103 
Pea Tribe, p. 94 
Pea, corolla of, p. 45, fig. 91 
Peach (Amygdalus Persiaca), p. 68. fig. 137 
Pear Blossom (Pyrus Ck)mmuni8), p. 66, fig. 

133 
Pedalate— pedal-shaped, p. 23, fig. 28 
Pedaliaceoe, p. 137 
Pedalium Mnrex, p. 137 , 
Pedicel—a smaller flower-stalk branching off 

fromapedonde. 
Pedanc4e->a flower-stalk. • 

Pelargoniam, pp. 192, 198, fig. 341 
Peltate— shaped like a pelta or round shield, p. 

23, fig. 25 
Pendent or Pendolons (of ovules)— growing from 

the upper part of the ovary. 
Pennate— like# feather, pp. 23, 25, figs. 31, 41 
Pennatifid— notched like a feather, p. 25. fig. 43 
Pennisecate—cut like a feather, p. 24, fig. 34 
Peony, p. 60 

Perennial— living more than two years, p. 12 
Pereskia, p. 173 
Perianth— a name sometimes given to the calyx 

and corolla collectively, p. 42 
Pericarp— shell. 
Perigynous (of stamens)— growing upon the 

sides of the calyx, p. 64 
Periwinkle, corolla of, p. 45, fig. 96 
Persistent— remaining firm, not easily coming 

off. 
Personate— mask-like, p. 46, fig. 99 
Petaliferous— petal-bearing. 
Petaloid— petal-like, p. 83 
Petals— the component parts of the corolla, 

p. 41 
Petiolate— having petioles or stalked. 
Petiole— a leaf-stalk, p. 20 
PhflBnogamic— having evident flowers, p. 7 
Phanerogamic— having evident flowers, p. 7 
PhiladelphacesB, pp. 166, 167 
Philadelphns (Syringa), p. 167, fig. 218 
Phyllodium— an enlarged and flattened petiole, 

p. 27, fiff. 54 
Pimpernel, corolla of, p. 46, fig. 97 
Pimpernel, calyx of, p. 42, fig. 78 
Pimpernel, pyxis of, p. 49, fig. 117 ; seed, p. 49 
Pistachia Lentiscus (Mastic), p. 176, fig. 226 
Pistachia Terebinthus (Turpentine), p. 176 
Pistil— the cehtral part of a flower within the 

stamens, p. 42 
PistiUiferous— pistil-bearing, or female. 
Pitcher Plant, p. 29, fig. 31 
Pitcher Plant (Nepenthes Bafflesiana), p. 216, 

fig. 261 
Pith or Medulla, p. 13 
Placenta— the space in the ovary on which the 

bvules or young seeds originate, p. 62 
Placentiferous— having placentse. 
Plane-tree (Acer Platanoides), p. 182, fig. 232 
Plane — flat. 

Plantain Tribe (Plantaginacese), p. 143 
PlantaginaceiB (the Plantain Tribe), p. 143 
Plantago Coronopus, p. 144 , 
Plantago Miuor (the Long-Spiked Plantain), p. 

Plantule— young plant, plantlet. 

Plum, pp. 67, 68 

PlumbaginacesB, p. 144 

Plurilocular— many-celled. 

Pluriovular— containing many ovules. 

Pluriserial— in many rows. 

Pod Tribe (LesuminossB), p. 93 

Poef 8 Pink (Dianthutt Barbatus), p. 206, fig. 

Polemoniaceoe, p. 129 

Polemoniom Yulgare, p. 130, fig. 184 



Pollen— the dust wUch falls from the anthers 
upon the stigma, and thus causes fructifica- 
tion, p. 42 

Polyadelphous (of stamens)— growing together 
in more than two parcels. 

Polygamous— having on the same plant some 
flowers with stamens only, others with pistils 
onl^, and others with both stamens and 
pisuls. 

PolygonacesB, p. 209 

Polypetalous— consisting of many petals, p. 44 

Polysepalous, consisting of many sepals, pp. 
44,55 

Pome-ra fhiit resembling an apple, p. 47, fig. 
101 

Pome» (Apple Tribe), pp. 67, 68 

Pomegranate, p. 78 

Poppy, capsule of, p. 62, fig. 129 

Poppy Tribe (Papaveraceae), p. 61 

Poppy, the Sommferous (Papaver Somniferum)» 
p. 63, fig. 130 

Potato (Solanum Tuberosum), pp. 88, 92 

Potentiila (Cinquefoil), p. 64 

Primary axis— the prindpal or first flower-stalk, 
p. 35 

Primrose (Primula Veris), p. 145 

Primrose, root of, p. 11, fig. 7 

Primrose Tribe (Primulaccfle), p. 145 

Primula (Primrose), p. 89 

PrimulacecB (Primrose Tribe), p. 145 

Primula Veris (Primrose), p. 145 

Prunus Armeniaca (Apricot), p. 69, fig. 186 

Punctuated— dotted. 

Pyxis— a firuit which is like a box and throws oif 
a cap, p. 49, fig. 117 



QUADRILOCULAK— four-celled. 
Quince, p. 67 

Quinquedentate— five-toothed, p. 43 
Quinquefid calyx, p. 42, fig. 79 
Quinquepartite calyx, p. 42, fig. 78 



RACEME, p. 36, figs. 61, 62 

Badical (of leaves)— attached to the root. 

Radicle— the rudimentary or young root, p. 57 

Radish, root of, p. 1(^ fig. 3 

Radish, p. 80 

RafflesacesB, p. 215 

Rafflesia Arnold!, p. 215, fig. 260 

RanunculacesB (the Crow-foot Tribe),. p. 55 

Ranunculus, achnnium of, p. 47, fig. 103 

Ranunculus, calyx, corolla, stamen, and car- 
pels of, p. 41, figs. 74, 75, 76, & 77 

Ranunculus Sceleratus, p. 60 

Ranunculus, section of, p. 56, fig. 120 

Raphe— a small cord running between the outer 
and inner coverings of the seed. 

Raspberry (Rubus Idseus), p. 65 

Receptacle— a broad plate upon which flowers 
rest without any stalks, p. 5 

Red Pink (Dianthus Cruentus), p. 208, fig. 255 

Reflex or Reflected (of the ovule), p. 57, fig. 
124 

Regular calyx, p. 43, fig. 78 

Regular (of the calyx)— having all its parts of 
equal size. 

Remform— Iddney-shaped, p. 26, fig. 47 

Reticulated— with veins intersecting like net- 
work, p. 22 

Rheum Rhapontienm, p. 210, fig. 255 

Rheum (Rhubarb), pp. 209, 210 

Rhizome— a prostrate stem striking roots into 
the ground along its under surface, p. 10, 
, figs. 7, 19 

{ Rhododendron Chrysanthos (Golden-leaved 
I Rhododendron), p. 155 

Rhododendron Ponticum, p. 156, fig. 207 

Rhododendron, the Golden-leaved (Bhododeu* 
, dron Chrysanthos), p. 155 
I Rhodoieia Championi, p. 166, fig. 217 
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Shodoraoes, pp. 152, 15S 
Bhnbarb (Bhram), pp. SOO, 210 
Bhus, pp. 178. 17d 

Bh«a Cotiniu (Pastk SiunM), p. 178» fig. 228 
Bibes Albidam (White Curnuit), p. 174» fi«.225 
Bke,p.229 

BidBiu Commnnia (Cutov Oil PltBt), p. 220. 
fig. 26ft -»» *r- F 

Boot, pp. 8. 10 

Bofla CendibUa (the Hnndred-lenred Bom), 

p. 67, fig. 134 
Boaa BabTgiBOM, p. 68, fig. 1S5 



BosaccA (Uie Boee Tribe), p. 
Boae, the Himdred-leaTed I 



.64 
, (Bm» CSeBtilbIift)» 

p. 67, fig. 134 
Booe Tribe (Boseeett), p. 64 
Botaoeous or Botate— whetf-diiqMd, p» 48, 

fig. 97 
Botate— wbeel-ahaped, p. 46^ fig. 97 
BoapeUia Grata, p. 224, fig. 267 
Babia (Madder), pp. 118, 119 
BnbiaceflB ox CmchoDaee*, p. 118 
Bubos CsBsiiu (BlackberrT), p. 65» fig. 132 
Boah Tribe ( Jiuieaee»}, p. 230 
Bye (Seoale), pp. 227, 228 



8AFFL0WEB (CartikaaoM Tinetoriw), p. 109 

Sage, p. 100 

Sagittate— arrow-shaped, p. 23, fig. SO 
Samara— a fruit which iB hard, thin, and ex- 
tended into a wing atthebaek, p. 40, fig. 114 
Samaroidal— in the shape of a samara. 
Saabnens Nigra (Elder), p. 116, fig. 177 
Sandal Wood, Bed (Pterooupoa Saatalisaa), p. 

97 
Saponaria Officinale, p. 209 
Sappan Wood (CmsaJpinia Sappan), p. 97 
Sapnoaya (Lecythis OLlaria), p. 78, fig. 148 
8arraoeniace», p. 208 
Sarracenia Drammondi, p. 208, fig. 254 
Sanacenia Purpurea, p. 208 
Scabioas, capitulnm of, p. 39, fig. 70 
Scarlet Bennet (Genm Coccineam), p. 69, fig. 

138 
Schinus, p. 179 
Schizandraoes, p. 202 
Soor])ioidal — scorpion-like. 
Scrophalariacess (Foxglove Tribe), p. 101 
Sea-kale, p. 80 
Secondary axis— the snnUer fiower-stalk which 

brandies off from the iMrincipal one. 
Sedge Tribe (Cyperacee), p. 229 
Sedum, p. 170, fig. 221 
Sedam Tectonun (Honseleek), p. 170 
. Selaginacete (the Selago Tribe), p. 139 
Selago Giim, p. 140, fig. 195 
Selago Spuria, p. 140 
SeminiferoQs— 8eed4)earing. 
Sepals— the component parte of the calyx, p. 41 
Septiddal- ^Tiding into seven parts. 
Septiferons — containing partitioDS. 
Serrate-like a saw, p. 24, fig. 38 
Sessile (of leaves)- without stalk, pp. 20, 22, 

fig. 21 ; (of stamens)— without filaments, p. 

38, fig. 69 
l^iepherd's Purse (Bursa Pastoris), p. 79, figs. 

149, 150 
Shrub, p. 12 
l^licttle or Siliele— a pod which ^>lite into two 

pieces or valves, separating from a frame, and 

IS about as broad as it iskmg, p. 48, fig* 112 
Siliqua— a pod which spUto into two pieces or 

falvea soparating tram a frame^ and i» longer 

than it is broad, p. 48, fig. Ill 
Simple (of leaves)— having only one leaf upon 

each petiole, p. 20 
Snapdragon, p. 103 
Snapdragon, corolla of, p. 46; fig. 99 
Solaaaoes (the Nightahade Tribe), p. 88 
Soianum, p. 92 
Southernwood (Artemiiia Abrotanum), p. 108 



Spadix— the infi or aae eaee enetoaed in a sp a thff 
SiMtthe— a large bract enclosing manv flowcta. 
Spathose or Spathous— having a spathe. 
Spatulate— Hke a spatnle, p. 24, fig. 39 
Spike, p. 88, figs. 68, 69 



Spikenard (Spica Nard), p. 115 
Spindle-shaped root, p. 10, fig. 3 
Spiny— edged with spbea, p. 24, fig. 37 



Spiral vessels, p. 16, fig. 14 

Spondia, p. 179 

SpondiacesB, p. 175 

Spores or Sporules-^tiie parte of ( 

planto whieh resemble tne aeo 

gamic plants, and perform the s 

bat dinr in aprootiAg firom any aide^ p. 8 
Sporidia— stripeB consisting of qpoves, at the 

back of ferns, p. 8 
Spurred— haviBg a pointed projeetiflA like a 



Kt&e 



Staminiferons— stamen-bearing, or i 
Stamcaa—the wheri of threads next to tbe ca^ 

roUa inside, p. 41, fig. 76 
Stetioe Imbrioata, p. 144^ fig. 19| 
Stdliform eeUa, p. 16, fig. 18 
St«n, p. 12 
StercuUaoeflB, p. 189 

Stigma— the extremi ty of the style, p. 43 
Stigmatiferous— stigma-bearing. 
Stipes— the stem of a cryptogaaaie plaBt,p.92; 

luso the stem whidi in some flowers supporto 

the ovary. 
Stipitate (of tte ovary)-HRipported by a oaall 

stem or gUpes, p. 84 
Stipulate or Stipolated-^viBg stipvles, p. 37, 

^.52 
Stipules— ecales often found in pairs at the base 

of leaves, p. 27, fig. 92 
Stock, p. 80 
Stole— a creeping stem proeeeding fhxn tte 

junetioa of the tower leaves, p. 11, fig. ft 
Stoloniferous— bearing stoles, p. 11, fig. 8 
Stomata— minute ^terturea in the oellelar tiane 

of leaves. 
Stramoainm, pp. 88, 91, fig. 162 
Strawberrj, Miyeole ot, p. 43, fig. 85 
Strawberry, corolla of, p. 45, fig. 8» 
Strawberry (Fragaria Yesoa), p. 65 
Strawberry, root of; p. 11, fig. 8 
Strvchnos, p. 223 
Style-rthe part of the carpel springing 4«m t 

ovary and terminated ly the sttpmay p. 41 
Styltferoos— style-bearing. 
Sub-labiate— rather lip-shaped. 
Subligneons— having the woody fibre intbemain 

stem, but not in the smaller shtwts, p. 12 
Subperigynou»— rather perigynous. 
Subregiuar— prettj regular. 
Succulent— juicy. 

Sugar-Cane (Saechanim Offieinaram), p. 227 
Sumac, p. 178 
Summit (of the ovary)--the point firan which. 

the style sjning^. 
Sunflower, calyx of. p. 43, fig. 82 
Sunflower (Hriianthus), pp. 105, 106 
Superior (of the ovary)— distinct and separaUe 

from the calyx. 
Superior (of the radicle)— tamed towards tbe 

summit of the ovary. 
Support to the'pvary, p. 84, fig. 153 
Sycamore fAeer Psendoplatanus), p. 183, fig. 

233 
Symphoricarpos Parviflora, p. 116 
Syncarpous— having the carpels united, pp. 58, 

63 
Synchodendron, p. 108 
Syringa (Philadelphus), p. 167, fig. 218 

TABEBN.£MONTANA Longifiora, p. 224^ fig. 

267 
Tactonia Mollissima, p. 85 
Tanacetum (Tansy), p. 105 
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Tanghin, fhe PofsonouB (TangfainiaTenenifen), 

p. 225, fig. 269 
Tanghinia Yenenifera (Poisonous Tanghin), p. 

225,flg.2e» 
Tansy (Tanaoetom), p. 105 
Tapiooa-plant (Manioc), p. 220 
Tapiooa-tree (Jatropha Maniliot}, p. 90 
Taraxaenm Dens L^nis (Danaelion), pp. 101, 

109, fig. 174 
Tea-plant (Thea Chinensis), p. 185 
Terminal (of inflorescence)— having a flower 

at the end of the peduncle or primary axis, 

p. 35 
Terminal (of the style) — springing firom the 

top of the orary. 
Testar— the skin or coat of the seed or fall-grown 

oTnle. • 

Tetradynamoos (of stamens)— four short in pairs 

and two long solitary. 
Theobroma Cacao (Cocoa Plant), p. 180, 

fiff.236 
Thibandia, p. 155 
ThymelaoesD, p. 213 
Tiha Orandiflora (Large-leared Linden), p. 186, 

fig. 285 
TUiacesB (Linden Tribe), p. 186 
Tobaooo-flower, p. 93, fig. 163 
Tobacco (Nicotiana Tabacnm), pp. 88, 90 
Tomato (Lyoopersicom Eseolentam), pp. 89, 92 
Tonqnin Bean (Conmaroona Odorata), p. 96 
Toms— a receptacle, the part of the flower upon 

which, in some cases, tne organs of fructiflca- 

tion rest, p. 5, figs. 1 & 2 
Trefoil, p. 96 

Trichosanthes Colubrina, p. 87, fig. 156 
Trilobed— thrce-lobed. 

Trilooolar— having three cells, or ttoee-oeBed. 
TropsBolaceflB, p. 194 

Tropeeolum (Nastnrtimn), p. 195, fig. 243 
Truncated— mutilated. 

Tuber— a thick, fleshy, underground stem, p. 11, 
• fig. 6 

Tubular Corolla, p. 45, flg. 92 
Tulip, p. 226 

Turpentine (Pistachia Terebinthus), p. 176 
Tussilago, p. 106 
Tutsan (Hypericum Androseemum), p. 184 



UMBEL, p. 36, figs. 64, 65 

TJmbelliferffi or ApiacesB (the Umbel-bearing or 

Parsley Tribe), p. 76 
Unguicnlate (of the petals)— haringan unguis or 

narrow stalk. 
Unguis— the narrow stalk of a petal. 
Unilocular (of the ovary)— haring only one coll. 



Unilocular— one-celled. 
Uniovular— having one ovule. 
Uniovulate-^iaving one ovule. , 

Uniserial— in one row. 
Upas Pohon fStrychnos Tieute), p. 33S 
Uroeolate— like a pitcher. 
Utriculaoe» (the Utricularia Tribe), p. 141 
Utricularia. sprig, and magnified leaf and 
vesiele ol; p. 142, flg. 197 



VACCINAGRS, pp. 152, 158 

Yalerian of the Pyrenees (Valeriana Pyrenaica), 

p. 113, fig. 175 
Valerianace® (Valerian Tribe), pp. 112, 115 
Valvate (of Aestivation)- with the sepals Joining 

exactly at their edges and not over-lapping. 
Vascular Tissue, p. 15 
Ventral— across the middle. 
Yenus*s Fly-Trap (Dionsea Muscipula), p. 206, 

fig. 253 
Verbascum, p. 103 
Veronica, p. 103 
Verticillate (of leaves) —growing more than twa 

opposite to each other on the same level, p. 22, 

fig. 23 
Vervain, simple spike of, p. 39, fig. 69 
Vetch, the Nosegay (Lathyrus Latifolius), p. 96» 

fig. 165 
VexiUum— « standard, p. 94 
Victoria Begia Water-Lily, p. 31, fig. 58 
Viburnum Lantana (Wavfanng-tree), p. 118 
Viburnum Opulus, p. 118, fig. 178 
Vine, American, p. 106, fig. 212 
Vine TendrU, p. 30, fig. 56 
Vine Tribe (Ampelidacese or Vitaces), p. 157 
Vine (Vitis Vinifera), p. 159, fig. 211 
Viaoom Album (Mistletoe), p. 214, fig. 259 
Vitaceee (Vine Tribe), p. 157 
Vitis Vinifera (Vine), p. 159. fig. 211 
Vomic-Nut (Nux Vomica), p. 223 



WALL-FLOWER, p. 80 

Wayfaring-tree (Viburnum Lantana), p. 118 

Wheat, compound spike of, p. 39, fig. 68 

Wheat (Triticum), pp. 227, 228, 229 

Whorl— a circular row, ot* ring round, p. 41 

Woolly Thistle (Onopordium), p. 106 

Woorara, p. 223 

Wormwood (Artemisia Absinthium), p. 106 



ZANTHOXYLLACE^, p. 200 
ZygopbyllacetB, p. 198 
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